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CHAPTER 1 
INTRODUCTION 



Section I. GENERAL 
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1 . Scope 

a. These instructions are published for the in- 
formation and guidance of the personnel to whom 
this equipment is issued. They contain informa- 
tion covering the installation, operation, mainte- 
nance, and repair of Teletypewriters TT-5/FG 
andTT-6/FG (fig. 1). 
" b. This manual is prepared in five chapters and 
four appendixes. The first appendix contains a 
list of pertinent references and the second appen- 
dix contains an identification table of pails. The 
third appendix includes instructions regarding the 
interoperation of British and American teletype- 
writers, and the fourth appendix is a glossary. 



2. Forms and Records 

The following standard forms will be used for 

Section II. DESCRIPTION AND DATA 



reporting unsatisfactory conditions of equipment, 
or improper preservation, packaging, packing, 
marking, loading, stowage, or handling thereof. 

a. DD Form 6 will be filled out and forwarded 
as prescribed in SR 745-45-5 (Army) and AFR 
71^1 (Air Force). 

b. DA AGO Form 4G8 will be filled out and for- 
warded to the Office of the Chief Signal Officer as 
prescribed in SR 700-45-5. 

c. AF Form 54 will be filled out and forwarded 
to Commanding General, Air .Materiel Command, 
Wright-Patterson Air Force Base, Dayton, Ohio, 
as prescribed in SR 700-45-5 and AFR 65-26. 

d. DA AGO Form IIP will be prepared in ac- 
cordance with instructions on the back of the form. 

e. Use other forms and records as authorized. 
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3. General 

a. Teletypewriters TT-5/FG and TT-C/FG are 
Teletype model 15 page printing sets (fig. 1) used 
as fixed station communication equipment. In 
this capacity they exchange typewritten page mes- 

- sages between two or more distant points. One set 
of cither typo completely equips ii station for send- 

- ingto and receiving from one or more distant sta- 
llions connected by a telegraph channel. These sets 

' are arranged for direct, transmission by the key- 
board which is connected in series with the local 
teletypewriter relay and the line in such a manner 
as to actuate (he local and distant receiving com- 
ponents, thereby furnishing a home copy of both 
transmitted and received messages at each station. 
The table is designed to support and cushion the 
teletypewriter unit and all other components. 

b. Teletypewriter TT-5/FG is used for general 
communication purposes. Teletypewriter TT-6/ 



FG is particularly adapted to the reception, and 
dissemination of weather information. 

Ifotc. Except where otherwise slated, information given 
in the text will be considered applicable to both teletype- 
writers. Refer to paragraph 7 for differences between tho 
two teletypewriters. Both the transmitted and received 
messages at each station are recorded on a continuous roll 
of paper SV4 inches wide. 

c. An assembled teletypewriter set occupies a 
space approximately 21% 6 inches deep (front to 
rear), 18 inches wide, and 42^ inches high and 
has an over-all weight of approximately 200 
pounds. Model 15 teletypewriters normally are 
adjusted for a standard American speed of 368.1 
opm (operations per minute) which permits send- 
ing and receiving approximately CI wpm (words 
per minute) . By varying the speed with adjust- 
ment of the motor governor, it is possible to in- 
crease this speed to 404 opm or 67 wpm when in- 
teroperation with equipment operating at a higher 
speed (such as British teleprinters) is desired. 
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Refer to paragraphs 22 and 208 and appendix III 
for speed adjustments. 

d. While it may be necessary and oven advan- 
tageous under certain conditions to operate with- 
out a rectifier or table, a rectifier is included as a 
part of each of these teletypewriters to facilitate 
operation over greater distances or less desirable 
circuits and to improve performance and flexibil- 
ity. For example, a model 15 teletypewriter with 
a rectifier may be used to communicate with an- 
other model 15 teletypewriter that has no rectifier 
unless the length or resistance of the line is great 
enough to require that battery be supplied, in se- 
ries, from both ends of the line. The signal line 
current applied to the equipment (through line 
winding and transmitter contacts) is approxi- 
mately .OGO ampere. 



4. Component Parts and Packing Data 

a. Table op Components. The principal com- 
ponents of Teletypewriters TT-5/FG and TT- 
6/FG are the same except that Teletypewriter 
TT-5/FG has a standard communication key- 
board and corresponding type pallets, whereas 
Teletypewriter TT-6/FG has a weather commu- 
nication keyboard and corresponding type pallets. 
The principal components and units, with their 
Signal Corps stock numbers, are listed in the table 
below. These two teletypewriters have a black 
wrinkle finish and appear the same outwardly. 

5. Packing Data for Export Shipment. Four 
boxes are required to package each teletypewriter 
set for export shipment. The typing unit is .. . 
packed in one box, the base and table in another^" 
the rectifier and keyboard in a third box, and the 
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Type of telotypewriter and Slpial Corps stock No. 


1 


Quantity 














Component 




TT-fi/FG (4T2.18A) 


TT-6/FO (4T2.MA-1) 




1 


4TBP22/210 


4TBP93/221G 


Typing unit. 


1 


4TBB44 


4TBB44 


Base (with filters). 


1 


4TXRT200AA 


4TXRT200AA 


Table. 


1 


4TREC29G 


4TREC29G 


Rectifier power unit. 


1 


4TBK22.IX 


4TBK22KQ/G 


Keyboard (with filters). 


1 


4TBPC200AA 


4TBPC200AA 


Cover. 


1 


4TMU27G 


4TMU27G 


Motor unit (with filter). 


1 


4T80374 


4T80374 


Gear set (for 01 wpm at 308 opm). 


1 


4T 103628 


4T103628 


Speed indicator (87.6 vpa tuning fork). 


. 1 


4T105014G 


4T105014G 


Electrical service assembly. 


1 


4T115700AA 


4T115700AA 


Copyholder. 


1 


4TRY30G 


4TRY30G 


Relay (WECo type 256- A). 


1 


4T115706AA 


4T115706AA 


Cover, front plate. 


2 


4T74557 


4T74557 


Lamp. 


2 


4T7835 


4T7835 


Ribbon. 


6 


4T103284 


4T103281 


Fusetron (3.2 amp). 


5 


4T 103286 


4T103286 


Fusetron (1.6 amp). 


5 


4T101003 


4T101063 


Fusetron (3.2 amp). 


5 


4T102701 


4 Tl 02701 


Fusetron (0.3 amp). .' 



^> 



\ 



Note. These lists ire for Kcnernl Information only. Sec appropriate publications for Information perlalnlnc to requisition of parts. Stock numbers si 
Included in this table for Identification purposes only. Jtefer to 6 below for paefcin? information. 



cover, motor unit, gear set, speed indicator (tun- 
ing fork), electrical service assembly for the table, 
relay, fuses, ribbon, copyholder, and technical 
manuals are packed in the fourth box. The car- 
tons of equipment subject to damage from mois- 
ture (in this case all except the table minus its 
electrical service assembly, the cover, and small 
parts) are inclosed and sealed in waterproof 
metal containers, into which are placed bags of 
silica gel (desiccant) as protection against mois- 



ture and consequent rusting. The contents of the 
other cartons (table, cover, and parts) are pro- 
tected by a moisture-vapor proof barrier. All 
components arc cushioned with flexible corrugated 
fiberboard pads, then sealed in fiberboarcl cartons 
with gummed tape or other suitable material. 
Each component is blocked and braced with 
wood and/or corrugated fiberboard. The small 
parts are boxed individually in laminated or 
pressed paperboard boxes, then placed together 



in a carton which is covered and sealed with a 
moisture-vaporproof barrier. Listed below are 



the weights, dimensions, and contents of each 
export package. 



Teletypewriter parts and packing information (all dimensions and weights approximate) 
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Box 
No. 


Component pans of Teletypewriters TT-5/FO or 
TT-6/FO 


Dimensions (in.) 


Domestic or preexport 
cartons (packed) 


Dimensions and npprox average 
gross weight packed for export 


Length 
carton 


Width 

carton 


ITeiRht 
carton 


Not 
••eight 

aw 


Gross 

weight 

(lb) 


Volume 
(cult) 


Length— width— helRht 


1 


Typing unit 


25 


25 


23 


.29 


55 


8.3 


159 1b 
I 30h x 28 x 30H in. 

[ 15 cu ft 








J Base 


19 
24 


19 
21 


11 

28 


23 
39 


27 
48 


2.3 

8.2 


f 233 lb 


2 


(Table 


I 50y, x 27 x 31% in. 






[ 24.6 cu ft 




/Rectifier power unit 


15 
16 


11 
14 


11 

8 


39 
9 


45 
13 


1 
1 


f 173 lb 


3 


[Keyboard 


45'A x 21H x 18H in. 






1 10.5 cu ft 




Cover 


18 
11 


18 
9 


18 
10 


25 
15 

1 

1 

6 

m 
i 


30 
IS 


3.4 
.6 






Motor unit (with filter) 






Gear sot (for 368.1 opm) _. 






















Electrical service assembly 








7 
2 

w 

2 








Copyholder . ...... 








181 lb 


4 


Relay (WECo type 255-A) 








3&y, x 21>* x 31K in. 
14.6 cu ft 














Lamp 






























Fusetron (3.2 amp). 
Fusetron (l.G amp). 
Fusetron (3.2 amp). 
Fusetron (0.3 amp). 




















Nott. This list is for cencral information only. Set appropriate publications for information pertaining to requisition of parts. 






c. Packing Data for Domestic Shipments. 
Except for the elimination of the metal and mois- 
ture-vaporproof barriers, packaging for domestic 
shipment is generally the same as that for export 
shipping. Shipment may be received in shipping 
containers similar to those described in b above, 
^vjvith the following changes, depending upon the 
- -"amount of handling anticipated and the length of 
storage contemplated. 

(1) The use of a dehydrating agent, or 
desiccant, and a moisture-vaporproof 
barrier may be omitted. 

(2) The use of excelsior cushioning and the 
outer shipping container may be omitted. 

5. Characteristics 

a. General. Teletypewriters TT-5/FG and 
f~\ TT-6/FG are motor-driven machines designed to 



interchange typewritten messages, by electrical 
means, between two or more points. The sending- 
recoiving teletypewriter includes a keyboard trans- 
mitting unit, a typing unit, a motor unit, and a 
base unit. The base unit supports the other three 
units (keyboard, typing unit, and motor unit, figs. 
4 and 6). 

b. Receiving. The transmitting mechanism on 
the keyboard is driven through a set of geais by 
the main shaft of the typing unit. The keyboard 
may be removed and the set may be operated as 
receive-only equipment if desired. The wiring 
may be adapted (figs. 155 and 282) to receive 
either neutral or polar signals by merely pulling 
or pushing the polar-neutral key on the teletype- 
writer keyboard (figs. 4 and 7). 





c. Transmitting. To retain at least one copy 
of all transmitted messages at each station, the 
transmitting unit normally should be wired in 
series with the line winding of the polar relay 
which operates the typing unit. This permits 
sending and receiving with one teletypewriter on 
a single loop (one way at a time) basis. If simul- 
taneous sending and receiving (double loop opera- 
tion) is desired, a second receive-only teletype- 
writer should be used on the receive side of the 
double loop line to record the received messages. 
For transmitting other than neutral signals a 
terminal repeater or similar equipment must bo 
used. 

d. Control. All teletypewriters, except weather 



report teletypewriters, connected on the same cir- 
cuit may be started through use of the mechanical- ~\ 
motor control by momentarily opening the signal ._.- 

line (depressing the SEND EEC BREAK keyL, '. 
and may be stopped by transmitting the uppJr 
case II signal combination from the keyboard of" 
any teletypewriter in the circuit. 

e. Operating Features. The TT-5/FG and 
TT-G/FG sets have friction paper feed, 110-volt, 
50/00-cycle a-c (alternating-current) series-gov- 
erned motors, a remote control motor stop mech- 
anism (on the TT-5/FG only) operated by the 
uppor ense II key, and general purpose Eec-29 
rectifiers, for local and/or line current, with 
built-in transformers for 95/125- and 190/250- ■-"> 
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Finnic ■). Complete teletypewriter set. 
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Figure .}. Typing unit assembled irilh bane and keyboard. 



volt, 25/60-cycle input The transformer of the 
Eec-29 rectifier includes variable tap windings 
for adjusting motor terminal voltage. Signaling 
is accomplished through the use of a five-unit code 
of marking and spacing (current and no current) 
signal elements which are produced by mechanical 
action of the transmitting unit and are reconverted 
to mechanical action by the selector magnet of the 
typing unit (par. 9). 

/. Utilization. To establish communication 
between stations some equipment is necessary to 
maintain and control a d-c (direct-current) line 
or loop to the teletypewriters. Such equipment 
may include scries resistance installed in the tele- 
typewriter or external to it, line units, d-c repeat- 
ers, telegraph switchboards, telegraph carrier 
terminals, speech-plus-duplex terminals or similar 
equipment, preferably capable of furnishing d-c 
through a variable resistance and maintaining cor- 
rect bias (ratio of marking current to spacing cur- 
rent). When bias is not correct a signal is said 
to be distorted or to have marking or spacing bias. 
For very short loops, where there are no appre- 
ciable variations in line condition, it is possible to 
interconnect these teletypewriters directly over a 
pair of wires or one wire and ground if the correct 



d-c voltage is furnished in series through a resist- 
ance. 

ff. Synchronization (Timing). Maintenance 
of correct timing between transmitting and receiv- 
ing units is achieved by means of the five-unit 
start-stop code. Five elements or impulses (seven 
with start and stop included) are fed into the line 
circuit of the teletypewriter for every operation 
to be performed by the receiving unit. Each of 
these five elements (impulses or intervals) is 22 
milliseconds long. The first impulse of every five- 
impulse sequence is preceded by a start (spacing) 
impulse which is also 22 milliseconds long. The ^_ 
last element of the five-element sequence is fol- 
lowed by a stop (marking) element which is 3] '"" 
milliseconds long. Thus the transmitting and re-' — 
ceiving equipments on a signal circuit will both 
come to a stop at some point between the comple- 
tion of one code sequence and the beginning of 
the next. With the next spacing element or in- 
terval these equipments will start their sequence, 
for all practical purposes, together and, if the 
motor speeds are correct, will complete their se- 
quence without losing synchronism. Bias and dis- 
tortion that may exist in a signal and corrective 
action arc discussed in paragraphs 24, 81, and 285 



~k 
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of this manual and in TM 11-486 and TM-11-6S0. 
Figure 5 shows the code used and the duration of 
signal impulses referred to above. 
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IMPULSE LENGTHS IN MILLISECONDS 
AT STANDARD SPEED OF 368. O.P.M. 
( OPERATIONS PER MINUTE ) OR 
APPROXIMATELY 61 WORDS PER 
MINUTE 



SPACING ELEMENT 
MARKING ELEMENT 



NOTES: 

© FIGS. H FOR MOTOR STOP ON TT-5/FG ONLY 

© THE BLANK COMBINATION OPERATES FROM LTRS. 

POSITION ONLY, ON TT-6/FG 
© THESE FUNCTIONS PERFORMED FROM LTRS. 

POSITION ONLY, ON TT-6/FG TH22I5-5 

Figure 5. Five-unit start-stop teletypewriter code. 



6. Detailed Description of Teletypewriters 
TT-5/FG or TT-6/FG 

(% 3) 

a. Base. The base consists of a metal casting 
(fig. 6) set on top of the table and provides mount- 
ing facilities for the. polar line relay (fig. 11), the 
motor unit (fig. 12), typing unit (fig. 13), and 
keyboard unit (fig. 10). Three bakelite terminal 
hoards (fig. 6) are provided by which power is 
connected to the motor unit and signal lines are 
brought to the relay line winding and transmit- 
ter contacts. Two power cords (a-c and d-c) 
and two line cords (sending and receiving) are 
attached to the right side at the terminal boards. 
Tho sending cord terminates in a black-shell plug 
and the receiving cord terminates in a rod-shell 
plug. The a-c power cord is provided with a 
two-prong plug and the d-c power cord is pro- 
vided with a four-prong plug. The base unit is 
set and centered on a felt pad which is held in 
place on top of the equipment tablo by metal 
channels on both sides and at tho rear of tho table 
top. Tho line-relay mounting brackets and re- 
sistor assembly with wiring and motor control 
relay are mounted on the base toward the rear. 
The SEND KEC BREAK key is a double-lover 
type key and is mounted on the front of the base 
to the left (fig. 6) and extends through an open- 
ing in tho cover. Tho ON-OFF switch on the 
front of the base to the right serves to start and 
stop the motor manually. It is reached through 
an opening in the cover. The terminal boards for 
connecting a-c and d-c power and the signal line 
are mounted on tho right sido as viewed from 
the front. The terminal board for tho line-relay 
connections is mounted on tho left sido toward 
the back. The lino shorting jack and slip con- 
nections for the motor, keyboard, and typing unit 
are mounted on the base. R-f (radio-frequency) 
induction filters are mounted near tho relay and 
power terminal boards. 

5. Keyboard. The keyboard (fig. 10) contains 
the keys that must be operated to transmit a letter, 
figure, symbol, or a nonprinting function. Fig- 
ures 8 and 9 show the keyboard and figure 61 
indicates the function keys. Tho uses of the func- 
tion keys are discussed in paragraph 266. The 
keyboard is designed to slide into the front of tho 
base where it is held in place by two knurled cap- 
tive screws (one on each side). To remove it, 
loosen tho knurled screws and pull the keyboard 
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Fit/urc 6. Tclftilpetcrilcr base less motor unit. 



out. The keyboard consists essentially of key- 
levers, space bar, slip-connection spring contacts 
for making electrical connection to the base, a 



polar-neutral key (o select either polar or neutral 
operation for the receive circuit, and a keyboard 
transmitting unit with transmitting contact filter, 
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Finnic 7. Teletypewriter less table anil rectifier. 
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KEYBOARD ARRANGEMENT JX USING 103652 SET OF MASTER SPEED KEYTOPS .WITH 
ASSOCIATED CODE, FOR STANDARD COMMUNICATIONS PRINTER 

TM22I5-8 

Figure 8. Standard communications keyboard and associated five-unit code for each character. 
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marking code elements 
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code elements 
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KErBOARD ARRANGEMENT KQ USING 105278 SET OF MASTER SPEED KEYTOPS, WITH 
ASSOCIATED CODE, FOR WEATHER REPORTING PRINTER 

TM22I5-9 
Figure 'J. Weather communications keyboard and associated live-unit code for each character. 



all fitted on a cast metal frame. The gear of the 
keyboard transmitting shaft is driven by a gear 
on the main shaft of the typing unit which in turn 
is driven by the motor. 

c. Transmitter. The transmitter, mounted on 
the keyboard, is an assembly of amis and spring 
contacts that open or close in accordance with the 
code for the character or function that is being 
transmitted. The key levers control operation of 
the transmitting contacts through code selector 
bars at the bottom of the keyboard, locking levers, 
contact levers, clutch, and associated mechanism. 
The rotating cams of the transmitter shaft operate 
the spring contact levers. Locking levers hold the 
contact levers in the open position when a spacing 
interval is being transmitted. The locking levers 
are released (or held inoperative) when a marking 
impulse is sent. The locking levers are held either 
in the open or the closed position during each 
shaft revolution by a lock loop bar. 

d. Relay (fig. 11). The line relay with which 
these teletypewriters are equipped is a WECo 
typo 255-A relay. The relay connections can be 



changed to receive either neutral or polar type 
signals by operating the polar-neutral key (fig. 
10). 

(1) Neutral. To receive neutral signals the 
relay bias winding is connected into a d-c 
circuit by pulling the polar-neutral key 
out. 

(2) Polar. To receive polar typo signals the 
circuit is opened through the relay bias 
winding by pushing the polar-neutral 
key in. 

e. Motor Unit. The motor unit (fig. 12) con- 
sists of a. series-governed motor mounted upon 
a base plate. The base plate of the motor unit 
contains the mounting screws by which it is 
mounted on the base of the teletypewriter. The 
base plate also has two screws for vertical adjust- 
ment to aline the motor pinion with the main sha ft 
gear of the typing unit. Horizontal alinement is 
obtained by elongated screw holes in the base of 
the motor casting. Mounted near the flywheel- 
governor assembly of the motor unit is a lamp, 
lamp bracket, and lamp switch. The lamp is used 
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Figure 10. Teletypewriter keyboard unit. 
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to illuminate the target while the motor speed 
is checked with a speed indicator (fig. 18). The 
target consists of a series of alternate black and 
white segments painted on a rim that revolves with 
the motor governor flywheel. Circuit connections 
arc established through spring contacts on the base 
unit. These contacts exert pressure against the 
terminals of the motor unit which is in position on 
the base unit. This motor unit is mounted at the 
right rear of the teletypewriter base and includes 
a filter for supressing r-f induction. Where regu- 
lated 50- or GO-cycle current is always available 
the correct one-speed synchronous motor may be 
used in place of the governed motor. Unless other- 
wise specified, the standard motor for Teletype- 
writers TT-6/FG and TT-6/FG is the M-Tt, a 
110-volt, 50, 00-cycle a-c series-governed motor. 
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Motor unit M-27. 



The motor unit may be removed from the base unit 
by removing three screws that hold the motor base 
plate to the base unit and lifting the motor up- 
ward. 

/. Titing Unit. The typing unit is shown in 
figures 13 (front), 14 (back), 15 (bottom), 16 
(left side), and 17 (right side). This unit con- 
sists essentially of selecting, printing, and func- 
tional mechanisms. The typing unit is mounted 
on the teletypewriter base and is held in place by 
three large thumbscrews. 

g. Cover. A removable metal cover incloses the 
motor unit, typing unit, and base. The cover is 
constructed to allow easy access to the switches, 
paper, and units of the teletypewriter which must 



be reached during normal operation. Felt pad- 
ding which lines the inside of the cover reduces 
sound and protects the operating parts of tho tole- 
typewritcr. A copyholder is attached to the front 
of the cover (fig. 1). There are openings in the 
cover for tho platen crank, checking orientation 
range, manual carriage return, polar-neutral key, 
paper outlet, and through which to pass line and 
power wiring. 

h. Speed Indicator. The standard speed indi- 
cator is a tuning fork that vibrates at 87.G vps 
(vibrations per second) to check the motor speed 
for 3GS.1 opm or approximately 61 wpm (words 
per minute) . A slotted plate (fig. IS) is attached 
to the vibrating end of each tine of the fork. The 
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Figure IS. Front of typing unit. 






rotating target of the motor unit is viewed 
through the aperture formed by the slots in these 
plates when motor speed is checked and adjusted. 
A special tuning fork that vibrates at 9G.1 vps is 
required for 404-opm or 07-wpm operation. 

i. Rectifier Power Unit. The series-governed 
motor operates on 50/CO-cycle current at 110/120 
volts. The local and signal line circuits require a 
d-c supply at 110/120 volts. These requirements 
are supplied by the Rec-29 rectifier unit that is 
part of each teletypewriter set. The rectifier sup- 
plied with some older models is the Rcc-10 which 
differs little from Rec-29 (figs. 19 and 20). 

(1) Rectifier Rec-29. This unit can be ad- 
justed to work on a-c power supplies 
from 95 to 250 volts and from 25 to 60 
cycles. It will deliver adjusted 110-volt 
a-c energy sufficient for the operation of 
two series-governed motors of the type 
used in these teletypewriters. It will also 
deliver 200 ma (millianrperes) of d-c at 
120 volts for line and signaling circuits. 



(a) Components. This rectifier consists 
essentially of a transformer, a full- 
wave selenium rectifying assembly 
(stack) , a choke coil with tuning capac- 
itor, a bleeder resistor, a filter capaci- 
tor, terminal panels, input and output 
fuses, an input power switch, an input 
cord with a plug, and two output cords 
with receptacles. The parts are 
secured to a metal base which is pro- 
vided with feet. The metal cover has 
expanded metal panels for ventilation,_ 
and a hinged door provides access to 
the control panel and-fuses. 

(b) Input. The primary winding of the 
transformer has two sets of taps. One 
set provides for input voltages of 95 
to 250 volts and terminates on the left- 
hand side of the control panel. The 
other set of primary taps provides the 
proper voltage for motor operation on 
25-, 40-, 50-, or 60-cycle a-c. 
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Figure l'i- Hack of typing unit. 



(c) Output. The secondary of the trans- 
former is provided with taps so that 
the output voltage of the rectifier can 
be adjusted to suit requirements and to 
compensate for aging of the rectifier 
assembly. 

(d) Filter. The choke coil has taps which 
terminate on the upper right-hand 
corner of the control panel. These are 
provided to adapt the filter to the fre- 
quency of the power supply. 

(e) Cord panel and switch. The input and 
output cords terminate on a panel at 
the rear of the rectifier. The double- 
polo switch is connected in the circuit, 
between the cord panel and the other 
parts of the rectifier unit, and discon- 



nects botli sides of the input line from 
the rectifier. 
(2) Rectifier Reo-10 (fig. 20). This unit dif- 
fers from the Rec-29 unit in that it op- 
erates on 105 to 125 volts at 50 or 60 
cycles only and does not supply motor 
voltage. Output d-c power and adjust- 
ments are similar to those of the Rec-29. 
j. Eqdipmen-t Table ( fig. 2 1 ) . The table is spe- 
cially designed to support the teletypewriter and 
rectifier and to accommodate the associated cords 
and cables. The teletypewriter unit is set squarely 
on a pad which is held in place by channels on top 
of the table. A shelf built into the front of the 
table provides mounting space for the rectifier 
while allowing the operator sufficient leg room. 
An electrical service assembly mounted on the in- 
side of the table provides terminals for line and 
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battery, and plugs and receptacles for teletype- 
writer and rectifier. The table is equipped with 
rubber feet which, with a felt pad, promotes quiet- 
ness of operation and cushions the teletypewriter. 

k. El-ECTRICAL SERVICE ASSEMBLY (fig. 53). 

This unit is bolted to the inner rear wall of the 
table, just under the table top facing the front. 
It provides a dummy test circuit for local tests and 
serves as a distribution panel to and from the 
rectifier, teletypewriter, and signal line. The a-c 
power source and the line are connected to ter- 
minals in the service assembly. The teletype- 
writer and rectifier are connected by plugs, recep- 
tacles, and jacks to the service assembly. 



7. Differences Between Teletypewriters 
TT-5/FG and TT-6/FG 
a. Teletypewriter TT-5/FG has a standard 
communications type of keyboard and type pal- 
lets (fig. 8). The right margin adjusting screws 
of the typing unit are adjusted to print the usual 
72 characters per line. The typing unit sup- 
presses printing and spacing for both the upper 
and lower case blank combinations. The line feed 
and carriage return functions are effective in either 
upper or lower case position. The motor may be 
stopped and started by remote control (from local 
or distant station keyboards). 
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Figure 11. Right aUe of typing unit. 
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Figure IS. Speed indicator {tuning fork) for standard 
speed of S68.1 opm (operations per minute). 



b. Teletypewriter TT-C/FG has a set of type 
pallets utilizing weather report symbols and a 
standard keyboard with weather report key mark- 
ings tocorrespond (lig. !)). The margin adjusting 
screws of the typing unit are adjusted to print 
70 characters per line. The. teletypewriter is ar- 
ranged to print and space on the upper case blank 
combination and suppress printing and spacing 
only on the lower case blank. The carriage return 
and line feed functions are effective in lower case 
(or letters) position only. The feature of remote 
motor control is not applicable to weather report 
teletypewriters, as all upper case positions have 
been assigned to necessary weather report symbols 
and figures. The special spacing, carriage return, 
and line feed functions of the weather report tele- 
typewriter are accomplished through use of a set 
of parts containing three special function levers. 
Otherwise, the two types of teletypewriters are- 
identical in component parts, functioning, and 
appearance. 

o. Some older Teletypewriters TT-u/FG or 
domestic sets may have the Rec-10 rectifier which 
has practically the same output characteristics as 
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Figure 19. Rcc-29 rectlfe. 



^> 



r~\ 




Figure no. Jlec-iv rectifier. 
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Figure 21. Teletypewriter tabic. 

the present Bec-29. However, the Rec-10 rectifier 
is not adjustable for different input voltages and 
frequencies ; it will operate only on 105- to 125-volt, 
s %o cycle a-c. 



Section III. APPLICATION 

8. Teletypewriter Line Circuits 

a. General. Teletypewriters TT-5/FG and 
TT-6/FG arc receiving and direct keyboard send- 
ing teletypewriters complete with rectifiers and 
tables. They are designed to operate over any 
wire or radio circuit suitable for automatic tele- 
graph communication at established speed. 

b. Basic Teletypewriter Circuits. The sim- 
plest type of teletypewriter circuit consists of a 
single wire, with ground return, connecting two 
teletypewriter equipments. Ordinarily, this type 
is used only over short distances. The equipment 
may be used with these three general types of wire 
circuits: full-metallic, ground-return, and super- 
imposed circuits. Of the superimposed circuits 
the most usual types are the simplex, phantom, 
simplexed phantom, and composited circuits. 

9. Types of Operations 

a. General. 

(1) These teletypewriters communicate by 
sending and receiving a code signal 
known as the five-unit, start-stop code 
which is comprised of a series combina- 
tion of seven elements for each character, 
function, or letter transmitted. Each of 
these seven elements must be either a 
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marking or spacing unit. The order and 
arrangement of the five code elements be- 
tween the start and stop element depend 
on the character or function transmitted 
(five-unit, start-stop teletypewriter 
code). The marking elements are char- 
acteristically opposite or at least sub- 
stantially different from the spacing 
elements; for example, when neutral op- 
eration is used there will be current flow 
during a mark element or impulse 
(usually 60 ma) and no current during 
a space element or interval (zero cur- 
rent). For polar operation the difference 
between mark and space will be only the 
direction of current How (polarity) . For 
polarential operation (type B) this dif- 
ference will be only in the quantity of 
current flowing, with the same polarity 
for both mark and space. 

Note. Of the A and 1! typos of polarential, 
type Ji Is the only one considered here. 

(2) To maintain synchronism (actually rela- 
tive timing) between sending and receiv- 
ing units, this code series of five elements 
is always preceded by a space (start) ele- 
ment, and followed by a mark (stop) ele- 
ment, making a total of seven elements 
for each signal. The stop element is 31 
milliseconds long. The other sis ele- 
ments are of the same duration; or 22 
milliseconds each. 
b. Neutral. 

(1) Neutral operation menus operation 
through the use of current impulses and 
no-current intervals for each character or 
operation ill accordance with the code re- 
ferred to above. To send a current im- 
pulse, the contacts of the transmitter 
mechanism close. During the no-current 
intervals these contacts are held open. 
Transmission of a current impulse re- 
sults in a marking action at the selector 
magnets of the receiving teletypewriter. 
A no-current interval results in a spacing 
action at the selector magnets. These 
five-current impulses and no-current in- 
tervals of the five-unit code are each of 
the same duration. In neutral operation 



(transmitting from a teletypewriter) 
the circuit is closed when marking and 

open when spacing. 
(2) In some cases when a teletypewriter is 
receiving from a carrier terminal, re- 
peater, or similar equipment, this same 
neutral effect is obtained by aiding bat- 
teries (d-c voltage) to give, usually, 60 
ma of current for marking and opposing 
batteries to give zero current for spacing. 
For example, if neutral operation is de- 
sired when a polar signal of positive bat- 
tery for marking and negative for spac- 
ing is received at the teletypewriter 
equipment this may be obtained in the 
following manner. A steady, unvarying 
source of negative voltage is connected 
to the teletypewriter in series with the 
selector magnets and the line (also with 
the transmitter contacts if single loop is 
used). This results in a steady marking 
current for the marking condition. If 
a negative spacing condition is supplied 
from the carrier or repeater terminal, 
this results in negative battery connected 
to equal negative battery or a zero cur- 
rent spacing condition. In this case if 
the teletypewriter receiving unit was 
grounded rather than connected to bat- 
tery the operation would be on a polar 
instead of a neutral basis: Neutral oper- 
ation is commonly used on army teletype- 
writer circuits between corps head- 
quarters and headquarters at lower eche- 
lons. This type of operation also is used 
to cover short distances. 
(3) The distance limitation of neutral cir- 
cuits is imposed primarily by signal dis- 
tortion resulting from varying weather 
conditions. Changes in weather and cir- 
cuit conditions do not have the same offect 
on the current impulse as on the no-cur- 
rent interval. This type of distortion 
cannot be readily compensated for in the 
adjustment of the teletypewriter mecha- 
nism. However, this form of signal dis- 
tortion can be overcome to a certain extent 
by interposing an adjustable receiving 
relay between the line and the teletype- 
writer. This relay may be the electrically 
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biased type or the mechanically biased 
type that is found in line units. 

c. Poi.ak. In polar operation the spacing and 
marking conditions are both obtained by line cur- 
rent impulses of equal magnitude but opposite 
polarity. Current flows in the signal line for both 
marking and spacing action. Since teletype- 
writers normally send only neutral type signals, 
some form of pole-changing equipment is con- 
nected in the circuit to change the neutral type 
signals generated by the transmitter contacts to 
the polar type signals required. Such pole-chang- 
ing equipment may be a terminal or intermediate 
repeater. Reception of polar type signals also 
requires a pole-changing device at the receiving 
» teletypewriter. Teletypewriters TT-5/FG and 

TT-6/FG are equipped with a polar relay (WECo 
type 255-A) for this purpose. 

(I. Polarential. A polarential circuit provides 

an approximate equivalent of a half-duplex 
polar circuit and uses only one line conductor 
instead of two. In a polarential circuit, transmis- 
sion in one direction is polar, and in the other 
direction it is differential or equivalent to polar in 
its effect on the receiving relay armature action 
•■"-• and contacts. The transmitting arrangements at 

the two terminals of a polarential circuit are dif- 
ferent. One end, referred to as the polar sending 
end, applies equal voltages of opposite polarities 
for marking and spacing. The other end, referred 
to as the differential sending end, applies ground 
for marking and positive polarity for spacing. 
The two terms (polar and differential) are com- 
bined to form the term polarential. The polar 
relay of a teletypewriter operating on a polaren- 
tial circuit responds to the differential signals as 
it would to polar type signals. This equivalent is 
attained by providing the receiving relay at the 
polar sending (polarential receiving) end with a 
local marking bias current which is midway be- 
tween the marking line current and the spacing 
line current or equal to one-half the sum of the 
marking and spacing current. 

(1) Transmission limiting factors. Gener- 
ally, the limiting usable length of a tele- 
graph circuit, whether wire or radio, has 
been exceeded when — 
(a) The signals received are too weak to 
actuate the receiving equipment prop- 
erly. 



(J) The distortion of the telegraph im- 
pulses is too great, 
(<*) The strength of the signal received is 
too weak to overcome the interference. 
Circuits are extended by inserting re- 
peaters before the limiting length of 
a circuit is reached. Repeaters used 
for this purpose in cl-c telegraph cir- 
cuits receive the signals by means of a 
relay and retransmit them automati- 
cally, using a local source of energy 
such as batteries or rectifiers. In car- 
rier or radio telegraphy, a-c signals may 
be changed to d-c form before retrans- 
mission, or the repeating equipments 
may be vacuum tube amplifiers that 
merely amplify them. Regenerative 
(cl-c) repeaters may bo used at an 
intermediate point in a teletypewriter 
circuit. This type of equipment will 
automatically retransmit the received 
signals in practically perfect form, if 
they have not become so distorted as 
to cause errors in copy in a teletype- 
writer at the repeater point in a cir- 
cuit. 
(2) D-c line sections. The distance over 
which satisfactory teletypewriter com- 
munication can be maintained is limited 
by the characteristics of the various types 
of circuits and by operating conditions. 
Important limiting factors are line leak- 
age, lino resistance, ground resistance, 
waveshape distortion, and interference, 
The recommended limits for line sections 
vary. 

10. General Functioning of Equipment 

a. Gi;ni;kal. Specific procedures for connect- 
ing the equipment are given in chapter 2. This 
paragraph describes some of the functions that 
Teletypewriters TT-5/FG and TT-6/FG per- 
form. 

b. Transmitting and Receiving. The sending 

and receiving circuits of a teletypewriter may be 
strapped together in series to operate in a single 
loop circuit or may be separated into two inde- 
pendent circuits, one a sending circuit and the 
other a receiving circuit. This is accomplished 
at terminals Nos. 8 and 9 on the line panel of the 
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Figure 23. Diagrammatic illustration of teletypewriter transmission. 
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table (fig. 53). This terminal board (panel) 
is part of the electrical service assembly of the 
XRT200AA table. 

c. Testing. The test jacks of the table are 
connected to a local test circuit preadjusted for 
60 ma. The. send and receive cords may be 



plugged into these jacks for making a local test 
of the teletypewriter. 

<l. Power Sources. Rofer to chapter 2 for 
power connections and adjustments. Any power 
source, either commercial or military within the 
required electrical characteristics, can be used. 
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CHAPTER 2 
OPERATING INSTRUCTIONS 






Section I. SERVICE UPON RECEIPT OF EQUIPMENT 



1 1 . General 

a. Installation of Teletypewriters. Installa- 
tion of the teletypewriters consists of the following 
steps : 

(1) Selection of a suitable location. 

(2) Unpacking and setting up the equipment. 

(3) Connection to power source. 

(4) Completion of connections to signal lines 
and preparation for operation. 

b. Selection op a Sottablb Location. Because 
these teletypewriters are fixed plant equipments, 
the following information is intended only as a 
general guide. Specific data for installing circuits 
into which the equipments work are contained in 
TM 11-486. Details for station lay-out are given 
in TM 11-2207. 

(1) Determining site. The suitability of 
exact location depends upon the necessity 
for keeping the station hidden, the hous- 
ing facilities or shelter available, and the 
type of terrain. Whenever possible, se- 
lect a location where the equipment can 
be set upon a flat level surface. If neces- 
sary, grade the ground and, if a building 
is not available, provide a wooden plat- 
form and a suitable shelter. Drainage 
around the shelter must be adequate to 
prevent flooding during wet weather. If 
ground-return circuits are used, be sure 
that the station is set up near a suitable 
ground. 

(2) Shelter. When the shelter has been ar- 
ranged, take precautions for blackout 
operation. 

(3) Space. Allow enough room around the 
equipment to permit free access to the 
back of the table (or at least 10 inches 
to swing cover back) by installation and 
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maintenance personnel, and for the op- 
erator to check the range at the left of 
teletypewriter. 

(4) Lighting. Provide adequate light for " 
the operator. Arrange a drop cord that 

can be used by maintenance personnel. 

(5) Speoial considerations. For techniques -1 
to bo applied to protect the equipment 
under extreme weather conditions, refer 

to the following publications: TB SIG 
13, TB SIG 6G, TB SIG 09. TB SIG 72, 
and TB SIG 75. 

12. Uncrating, Unpacking, and Checking 

a. General. When unpacking these equip- 
ments, follow the sequence outlined in b through e 
below. Be careful not to damage any of the items 
by handling packages roughly. Always use a nail 
puller to remove nails. Never try to pry off the 
top or sides of a shipping container. Cut the 
metal strapping that secures each package and be 
sure to bend back each cut end so that it will not 
harm equipment or personnel. Always clean and 
inspect each item before setting it aside for assem- 
bly. Note any damage that may have occurred 
during shipment. Check all items against the 
packing list. Remove all traces of packing ma- 
terial such as excelsior. Do not remove instruc- 
tion tags until ready to install an item in its op- 
erating position. Refer to paragraph 4 for con- 
tents and size of each package. Save all packin" 
materials; they may be required for repacking. 

Caution : Contents of metal container and boxes 
are inflammable. One packing slip is tacked to 
the outside of the box and one is placed inside 
under the cover. Each packing slip is sealed in 
a moisture-vaporproof foil-lined envelope. Sten- 
ciled on the outside of each box are the code num- 
ber of the inclosed set, the set number indicating '" > 
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Figure 2.}. * Model 15 teletypewriter components. 






number of sets in n particular order or shipment, 
.and the box number marked over the total number 
of boxes required for one set. For example, 1/4 
indicates box one out of a total of four required 
to make up one complete set, such as a Teletype- 
writer TT-5/FG or TT-G/FG. 

b. First Package To Be Opened. Open box 



No. 2 and the cardboard carton marked PK-11292 

first. The No. 2 box (2/4) also contains the base 

unit BB44G. This box weighs approximately 233 

pounds (24.6 cubic feet). Proceed as follows: 

(1) Remove one side (either front or back) 

and the top of the shipping container 

(box). 
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Figure 25. Typical oversea shipping cunlttincr. 
Teletypewriter TT-5/FG or TT-6/FG. For complete list refer to chapter 1 
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(2) Carefully open the moisture-vnporproof 
barrier materials, and remove the cushion 
wrappings. Open the carton from the 
top rear right. 

(3) Kemove the wooden frame from the top 
of the table. 

(4) Lift the table out of the carton and set it 
near its operating location. Replace all 
wooden frames and packing details in 
cartons for future use. 

Caution: The contents of the metal 
containers are inflammable. To open, 
force the upper edge of one side of the 
metal box away from the soldered seam 
that holds it in place (fig. 28). Use a 
soldering iron to wipe off excess solder. 
Do not leave any exposed sharp or rough 
edges. 
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figure 26. Typical paper barrier. 

c. Second Package. This consolidated package 
normally is marked 4/4 but, preferably, should be 
opened second. It has an average gross weight of 
approximately 181 pounds and displaces 11.6 cubic 
feet. It contains the electrical service assembly, 
motor unit, teletypewriter cover, line relay, gear 
set, speed indicator, copyholder, cover front plate, 
parts, spare parts, and technical manuals. Refer 
to paragraph 4 for detailed list and packaging 
information. 

(1) Open the shipping container and remove 
each carton of equipment. 



(2) Open each carton and metal container. 
Within the outer (secondary) container 
there is a sealed, watertight (primary) 
inner carton. 

(3) Open each inner carton and remove all 
cushioning, barrier materials, and the 
desiccant (water-absorbing material). 

(4) Carefully lift out each item of equip- 
ment. Place each item on the table or 
wooden box and protect it from dust, etc. 

d. Third Package. This package contains the 
typing unit (4TBP22/210 for general communi- 
cation or 4TBP93/221 for weather communica- 
tion) and is marked 1/4. The average gross 
weight is approximately 159 pounds and the dis- 
placement is 15 cubic feet. 

(1) After the metal straps and the nails that 
hold the front of the case to the top have 
been removed, take off the top and front 
of the case. 

(2) Remove the excelsior packing material. 

(3) Take the metal box out of the container. 

(4) Open the metal box by forcing the upper 
edge away from the seam as directed in b 
above. 

(5) Pry the top cover out. 

(6) Cut the edges of the sides of the metal 
container and bend them down. 

(7) Carefully lift out the fiberboard carton 
that contains the typing unit. 

(8) Open the carton and remove the desiccant 
and desiccant tray. 

(9) Lift out the typing unit with its crate. 

(10) Set the unit in an upright position. 

(11) Remove the wedge locks from each side. 

(12) Remove the two screws from each of the 
four vertical corner members of the 
crate. 

(13) Remove the crate from around the 
typing unit. 

(14) Remove the two wood screws that hold 
the wooden top frame to the wooden 
front frame. Remove the front and top 
frames. 

(15) Remove the tie cord and paper packing 
from the type-bar carriage. 

(16) Detach the parts bag and remove the 
paper reel spindle, platen crank, and rib- 
bon spools. Set these parts aside until 
the typing unit has been set up. 

(17) Remove the brackets (figs. 31 and 37) 
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Figure ~7. Stetafrsealed typing unit in shipping container. 



that hold the carriage in place for ship- 
ping. These brackets are located on each 
side of the typing unit over carriage 
track supports. 

(18) Remove the cord that holds the bell at the 

rear of the unit. 

(19) Set aside the typing unit, until attached 

to its wooden base, until ready to install 



it upon the base unit on the table. Cover 
the typing unit to prevent dust and dirt 
from reaching the internal mechanism. 
e. Fourth Package. This package contains the 
rectifier power unit, Eec-29, and the keyboard. 
The shipping box is marked 3/4 on the outside and 
weighs approximately 173 pounds with a cubic dis- 
placement of 10.5 cubic feet 
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Figure -'■''- Opening metal contai 



(1) Remove the outer containers to and in- 
cluding the metal cans. 

(2) Remove the cartons, cushioning, and pro- 
tective wrappings from around the recti- 
fier and keyboard. 

(3) Lift the rectifier from the carton and, 
after removing the desiccant, set the recti- 
fier near or on the shelf in the front of 
the table. 

(4) Lift out the keyboard and insert it in the 
front of the base, or set it aside and cover 
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it to protect it from dust until ready to 

use. 
/'. Checking. Check the components against 
the list, given in paragraph 4. When necessary to 
make repairs beyond the authority of the oper- 
ator or installing crew, refer to the local mainte- 
nance organization. 

13. Assembly and Installation 

Before installing the operating components on 
the table, set the table in its working location. In- 
formation on the completion of the power and 
signal line connections at the table is covered in 
section III of this chapter. Assemble the equip- 
ment in the order given below. 

a. Electrical Service Assembly. Bolt the 
electrical service assembly in place under the top 
of the table (fig. 44). 

b. Rectifier Power Unit. Set this unit upon 
the shelf in the front of the table. Refer to para- 
graph 20c for adjustments that must be made be- 
fore this unit is installed. 

c. Bask. On top of the table there is a felt pad 
held in place by three steel channels (fig. 44). 
Set the base in place as follows : 

(1) Lift the base oare-fuUy and lower the 
back edge onto the pad. Hold up the 
front edge until the cables and cords at- 
tached to the connection strips have been 
fed through the cut-out in the pad and 
table top. Lower the base in place. 

(•2) Aline the base so that its edges are par- 
allel to the edges of the table. 

(3) Check that the line relay is in place (fig. 
32). 

(4) Check that the plug-type fuse is properly 
screwed into its receptacle (fig. 32). 

</. Motor Unit. 

( 1 ) Remove the three motor mounting screws 
from the motor unit mounting, at the 
right rear corner of the base. 

(2) Remove the screw and lockwasher in the 
end of the motor shaft. 

(3) Obtain the steel pinion that is packaged 
with the bakelite main shaft gear (box 
number 4/4). 

(4) Assemble the steel pinion on the motor 
shaft, using the screw and lockwasher 
mentioned in (2) above. 

(5) Set the motor unit in place and slide it 
in against the spring contacts. 
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(G) Insert and tighten the two front mount- 
ing screws, then back them olF about one- 
fourth of a turn. Do not tighten the rear 
mounting screw until the typing unit has 
been set in place. Examine the target 
lamp for damage. 




Figure it). Removing typing unit fro 



c. Typing Unit. Remove the typing unit form 

from its wooden shipping base. Underneath the 
typing unit are two hexagonal studs. These studs 
enter clearance holes in the base and are used only 
to protect the typing unit mechanism from injury 
when it is removed from the teletypewriter. 

(1) Remove the oil-retaining plug from the 
right end of the main shaft 

(2) Remove (he clamping screw and lock- 
washer that hold the gear hub to the 
shaft, and slide the gear hub off the shaft. 

(3) Remove the three screws and lockwash- 
ers from I he hub, and assemble the gear 
and huh by inserting the three screws and 
lockwashers through the counterbored 
holes in the gear. 



(4) Slip the gear and hub onto the main shaft 
so that the hub is toward the outside of 
the typing unit. Slide the assembled gear 
and hub along the shaft until the slot in 
the main shaft permits the hub-clamping 
screw with its lockwasher to be fastened 
in place. 

(5) Remove (he three large flat thumbscrews 
from the base. 

(C) The exact location of the typing unit 
upon the base (fig. 33) is determined by 
two dowel pins on the two forward ma- 
chined surfaces of the base unit. The 
right dowel pin fits into a hole, and the 
left dowel pin enters a slot in the typing 
unit casting. 

Caution: When setting the typing unit 
upon the base, be careful not to jam the 
bakelito main shaft gear against the steel 
pinion on the motor shaft. Faco the 
front of the typing unit. With the right 
hand, grasp the flat projection on the 
right-hand typing unit casting (fig. 33) ; 
with the left hand, take hold of the ex- 
treme left lower front corner of the left- 
hand typing unit casting. Lift the typ- 
ing unit carefully. Do not place undue 
strain upon the unit. This may cause the 
mechanism to be thrown out of aline- 
ment. 

(7) Place the typing unit upon the base by 
setting the left side down first. Hold the 
right side so that the main shaft gear is 
just ready to mesh with the motor pinion. 

(8) With the left hand, turn the motor fly- 
wheel and at the same time carefully 
lower the right end of the typing unit 
until the motor pinion meshes properly 
with the main shaft gear. 

(9) Check the alincment of the motor pinion 
and main shaft gear by looking through 
the opening at the front bottom of the 
typing unit. (This is the opening into 
which the keyboard will be installed-X,-- 
A vertical line drawn through the center 
of the motor pinion should bisect the gear 
face of the main shaft gear (fig. 34). 
Loosen the four motor base bolts and 
move the motor unit very carefully on its 
base plate if it is necessary to improve 
lateral alinement between gear and 
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LEFT HAND 
CARRIAGE 
FASTENING 
BRACKET 



TM2ZI5-J4 
Figure 31. Paper tplndle tcilh fattening brack, i.,. 

pinion. If the alinoment appears satis- 
factory, I ighten the four motor base bolts 
and insert the three thumbscrews that 
hold the typing unit to the base. Tighten 
the three-niotor-unit base plate mounting 
screws. Then tighten the three thumb- 
screws to secure the typing unit to the 
base unit. 



(10) Check the motor pinion and the main 
shaft gear adjustment by turning the fly- 
wheel of the motor by hand. The proper 
adjustment is achieved when the amount 
of backlash is just barely perceptible. 
Install the paper spindle. 
/. Kkvboard-Tkaxsmitter. This keyboard as- 
sembly includes the transmitter and fits into the 
opening in front of the base and part of the typ- 
ing unit (fig. 35). 

Caution: Handle carefully. When mounting 
the keyboard-transmitter into the base unit, be 
very careful not to jam the bakelito gear on the 
transmitter shaft against the steel gear with which 
it meshes on the main shaft of the typing unit. 
The keyboard-transmitter unit slides into the 
opening in front of the base upon two angle irons 
which act as rails. Two plates, fastened under 
the keyboard (on the right and left sides) go 
under the rails. 

(1) Slide the assembly into place slowly, and 
at the same time rotate the motor flywheel 
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Figure SB. Line relay and piug-typc June in place. 
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Figure 38, Lowering typing unit onto hmc. 



7~~~- back and forth by hand so that the trans- 

mitting shaft gear will mesh properly 

with the steel gear on the main shaft of 
the typing unit. 
(2) When the keyboard-transmitter assembly 
is in place, tighten the two captive thumb- 
screws (fig. 35) which hold the keyboard 
to the base unit. 

14. Installation of Ribbon and Paper 

a. Ribbon. Make sure that the ribbon (tigs. 36 

and 38) has a hook fastened to eaeli end and that 

it has a reversing eyelet about 4 inches from the 

hooks at both ends. The ribbon spool may be of 

either metal or fiber, but it must have small holes 

; in the flange, spaced around the center hole to 

engage the ribbon spool driving pin on the ribbon 

spool shaft. Proceed as follows: 

» (1) Open the glass panel and the metal top 

that are hinged to the top of the typing 

unit cover. Kemove the empty spool. 

Engage the hook at one end of the ribbon 
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TM22I5-28 
figure 35. Sliding keyboard into front of base and lulling unit while rotating motor by hand. 
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in the hub of the empty spool. Wind a 
few turns of ribbon onto the spool to make 
sure that the reversing eyelet bus been 
wound upon the spool. 

(2) Place the ribbon spools on the shafts so 
that the ribbon feeds from the back of 
each spool without twisting. Turn each 
spool slightly until the driving pin on the 
ribbon spool shaft is engaged by one of 
of the boles in the flange. 

(3) Thread the ribbon forward around both 
ribbon rollers, through the slots in the 
ribbon reverse arms, across the ribbon 
Carrier, and under the carrier hooks (fig. 
36 and 38). 

(4) Be sure that the ribbon remains in the 
slots and that both reversing eyelets are 
between (he ribbon spools and the ribbon 
reverse arms. Eliminate any slack in the 
ribbon. 




b. Paper. Open the glass plate of the typing 
unit cover and the metal lid hinged to the top. 
Tush back the paper-spindle retaining plates (fig. 
40) and remove the spindle. Insert the spindle 
in the roll of paper. 

( 1) With (lie paper feeding from the bottom 
front of the roll, place the spindle in the 
left-band groove (viewed from the rear) 
first and then in the right-hand groove. 

(2) Push the retaining plates back to lock 
the spindle in place. 

(3) Feed the paper over the paper straight- 
ener rod and fold the end of the paper 
back to square it off. 

(4) Bring [he paper up under the paper lin- 
gers by turning the platen crank. Do 
not disturb the ribbon. 

(5) Push the pressure-roller-release shaft 
arm back (fig. 48). 
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/• nun St. Instilling ribbon :n teletypewriter 
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Figure 37. Front of typing unit. 



RIBBON CARRIER 
RIBBON REVERSE ARM 



RIBBON SPOOL 
CUP 

RIBBON SPOOL 
SHAFT 

RIBBON SPOOL 
SHAFT PIN 



RIBBON ROLLER 



RIBBON CARRIER 




REVERSING EYELET IN RIBBON- 

Figure 3S. Procedure lor installing ribbon. 
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PAPER FINGERS 



SPINDLE GROOVES 

PAPER STRAIGHTENER ROD 
PLATEN 

PRESSURE ROLLER RELEASE 

SHAFT ARM TL53868 

Figure S9. Procedure/or imtalllug paper. '"^ 
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Figure jO. Step 1— installing paper in telctvpcicritcr. 
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Figure ',!. Sir;) 2 — starting paper through roller). 




Figure ',!■ Slcp 3 — releasing tension of platen pressure rollers and moling paper through rollers. 
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Figure i$. Step 4— pulling paper in pine,- with tension released. 
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(6) Straighten the paper as in an ordinary 
typewriter unci pull the arm forward. 

(7) Close the hinged lid of the typing unit 
cover and roll the paper up over it, using 
the platen crank. Close the glass front 
cover. 

c. Ttping rjurr Cover and Pakts. Bolt the 
cover front plate in position in from of the cover. 
Attach the copyholder to the cover by means of 
the four flathead machine screws provided. Set 
the typing unit cover over the assembled equip- 
ment so that its sides are parallel with I he edges 
of the table. Do not use force. Insert the platen 
crank for the paper through its aperture in (lie 
left side of the typing unit cover. The teletype- 
writer set completely assembled is shown in 
figure 44. 

15. Physical Checks and Adjustments 

During and immediately after assembly, but 
before power and signal line connections are made, 
examine each component carefully. See that all 
dust, dirt, and packing debris is cleaned away. 
Lubricate the equipment according to instructions 
given in paragraph 43. If major repairs are re- 
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quired, refer the equipment to the local mainte- 
nance unit. 

«. Mechanical Parts. Carefully examine all 
parts for damage. Look for dents bimetal covers 
and worn spots or scratches on painted surfaces. 
See that the glass plate in front of the typing 
unit cover is not cracked, chipped, or broken, and 
that the tearing edge of the plate is straight. 
Check all switches and controls to make sure that 
they move easily and are in good operating con- 
dition. 

h. Electrical, Parts. Examine all electrical 
terminals, receptacles, and cords for wear; check 
for breaks and other damage. Check all screws 
on the power and line terminal boards. See that 
ill fusing devices are of the correct electrical 
values and see that they are properly installed. 
Examine all electrical contacts and see that they 
make good electrical connection. Check the 
ground screws on each item of equipment. 

c. Supplies. Be sure that the paper and rib- 
bon arc correctly installed, and make sure that 
they operate satisfactorily in their carriers. 

d. Protection. Be sure that the moistureproof 
ing and fungiproofing coatings are intact. If 
they are not, refer to paragraph 45. Check for 
proper lubrication. 



~> 



^\ 




TM2ZI5-36 



Figure .J.J. Assembled teletypewriter set. 
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Section II. CONTROLS AND INSTRUMENTS 
1 6. Teletypewriter Controls 

Controls on Teletypewriter TT-5/FG and Teletypewriter TT-6/FG are as follows: 



Control 


Where looted 


Function 


Rectifier power unit control 


Lower front left-hand corner of 


Controls a-c power to rectifier. 


ON-OFF switch. 


rectifier (fig. 10). 




Motor ON-OFF switch 


On the base above right end of key- 
board. 


Controls a-c power to motor unit. 


SEND REC BREAK key.. 


On the base above left end of key- 


When operated to BREAK, starts teletypewriter when 




board. 


remote motor .ftop function is performed, also fur- 
nishes signal to distant operators; in SEND position, 
arranges teletypewriter for sending or receiving; 
in REC position, arranges teletypewriter for receiv- 
ing only. 
When pulled out, teletypewriter is arranged for neutral 
reception. When pushed in, teletypewriter is ar- 


Polar-neutral key 


Behind a metal Hap above front 
center of keyboard. 








ranged for polar reception. 



17. Instruments 

Issued with Tool Equipment TE-50-A (which 
is shipped with Teletypewriters TT-5/FG and 
TT-C/FG) are two tuning forks with which to 
check the speed of the motor unit. One of these, 
the use of which is described in later sections of 
this manual, is of the type which vibrates 87.G 
times a second for adjustment of motors used with 



American teletypewriter equipment. The other 
vibrates 9G.1 times per second and is used when mo- 
tor speed is adjusted for interoperation of Ameri- 
can and British teletypewriter equipment. Refer 
to paragraph 22A for instructions on adjusting 
motor speeds, and refer to appendix III for ad- 
justment when American and British teletype- 
writer equipment is arranged for interoperation. 



Section III. OPERATION UNDER USUAL CONDITIONS 



18. Equipment Connections 

Figure 45 is an over-all schematic of the equip- 
ment connections made to Teletypewriter TT-5/ 
FG mid Teletypewriter TT-C/FG. Paragraphs 
which follow describe procedures for making spe- 
ci fie connections. 

19. Grounding Arrangements 

a. General. Stations at which these equipments 
are operated must have good grounding facilities. 
One or more grounds are required to provide pro- 
tection against damage from lightning or other 
high-voltage sources, to reduce cross-fire interfer- 
ence, and to complete ground-return paths for d-c 
telegraph circuits. Each item of equipment must 
be connected to a low-resistance ground. The 
grounding point should be as conveniently close 
to the equipment as possible. The procedure for 
establishing grounding facilities for protection is 



the same as that, required to establish a ground- 
return connection. Refer to TM 11-CTC. 

b. Establishing Ohoi mmng Facilities. For 
satisfactory operation of teletypewriter circuits 
which use ground return, a low-resistance ground 
must be established. This is particularly true 
where a single ground connection is used to serve 
more than one line. A high-resistance ground 
acts as a coupling between circuits and this causes 
cross-fire effects between them. Whenever pos- 
sible, connect the ground lead from the teletype- 
writer equipment to a water pipe or similar low- 
resistance ground. It is advantageous to do this 
even if it requires a considerable length of line. 
If such a connection is not possible, drive ground 
rods deep into damp earth and connect them to 
the equipment with field wire. The ground rods 
may be installed at a considerable distance from 
the teletypewriter equipment, and the grounding 
point may be as far as 1,000 feet away, if ncces- 
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POLAR NEUTRAL KEr IN NEUTRAL POSITION 
CONNECTIONS ARE SHOWN FOR EITHER THE 



IF SENDING AND RECEIVING LOOPS ARE USEO. 
WIRE AS SHOWN WITH STRAP REMOVEO FROM 



notes: 

terminals 6 and 9 of table. 

if a single loop is used, connect to terminals 

7 ano 10 of table and strap b ano 9. 
connect line battery and ground at table if 
reouireo, cround mat be substitutes for one wire 
of ant pair between stations when necessary. 



Figure <J5. Equipment connection diagram. 



- sary. Drive ground rods so that the best possible 

contact is made with the earth. When driving n 
ground rod, be careful that it does not whip. 
Whipping will loosen the soil and result in a poor 
contact. To make the best possible connection, 
the earth must be packed against the rod from 
the surface of the ground to the bottom of the 
rod. To establish a good ground connection, pro- 
ceed as follows: 

(1) Select the lowest and dampest spot in the 
vicinity. Clay or loamy soil is best. 

(2) Prepare a hole about G inches dcop. 

(3) Drive a ground rod, the surface of which 
is free from paint or grease, into the hole 



until the top of the rod is about 3 inches 
above the surface of the earth around the 
hole. 

(4) Clamp the ground lead wire securely to 
the ground rod. Saturate the earth 
around the ground rod with water. Then 
fill in the hole, covering the top of the 
rod. Pour water over the spot as fre- 
quently as necessary to keep the earth 
moist at all times. 

(5) If a satisfactory low-resistance ground 
cannot be obtained with one ground rod, 
use several additional rods at the same 
location and connect them in parallel. 




Do not space the rods less than 10 feet 
apart. 
(6) If a multiple ground rod arrangement 
does not give the desired results, it will 
be necessary to give the soil around each 
ground rod special treatment Such 
treatment is as follows : Dig a hole about 
3 feet in diameter and 1 foot deep around 
each ground rod. Make a brine solution 
(D pounds of salt to 5 gallons of water) 
for each rod. Pour the solution into each 
hole and permit it to seep into the earth. 
After approximately one-half hour, or 
as soon as the brine solution has seeped 
into the soil, check the electrical connec- 
tions again and then fill the hole over 
each ground rod. Pack the earth down 
as solidly as possible. 
o. Testing for Goon Ground Conditions. It is 
not practicable to test single ground connections 
to water pipes and similar facilities. If the effi- 
ciency of such a ground arrangement is in doubt, 
install a ground rod or other separate ground. 
Tests for determining conditions under which a 
satisfactory ground can be established are con- 
tained in TM 11-486 and in TM 11-076. A test 
of the earth's resistivity can be made as follows: 

(1) Drive two ground rods, 5 feet apart, into 
the earth to a depth of 5 feet. 

(2) Connect a suitable wire lead to the ex- 
posed top of each ground rod. 

(3) Connect these leads to Test Set 1-49 or 
equivalent test equipment. 

(4) Take tiie reading (in ohms) on the 
meter; reverse the wire leads at the test 
set, and take the reading again. 

(5) Compute the average of the two read- 
ings. The resistance between ground 
rods (in ohms) is about equal to the re- 
sistivity of the earth between the two 
points, measured in meter-ohms. Re- 
sistivities may be rated as follows : 

(a) Low— up to 100 meter-ohms (100 ohms 
as read on Test Set 1-49). 

(b) Medium— approximately 300 meter- 
ohms (300 ohms as read on Text Set 
1-49). 

(c) High— 1,000 meter-ohms and higher 

(1,000 ohms as read on Text Set 1-49). 



20. Power Connections <-~\ 

(fig. 45) 

a. General. The total maximum power re- 
quired to operate these teletypewriters is about 
200 watts. The rectifier power unit (Signal Corps 
stork No. 4TREC29) is designed to operate from 
an a-c source of 95, 105, 115, 125, 190, 210, 230, 
or 250 volts at 25. 40, 50, or 60 cycles. This rec- 
tifier power unit also delivers the required adjusted 
a-c motor voltages suitable for one or two motors. 
In addition, it delivers filtered d-c for operation 
of the local d-c circuits of the teletypewriter and 
line current, if required (figs. 50 and 51). The 
Kec-10 rectifier, if used, has no adjustment for 
input cycles and does not supply motor voltage. 
There is no fuse installed in the a-c side of this 
rectifier unless by special wiring. When rectifier 
Kec-10 is used, it is suggested that for protection 
of the equipment a 3.2-ampere fuse be installed 
on the incoming power line in series with the pri- 
mary winding of the transformer. Otherwise, it 
is similar to the Rec-29 rectifier. 

b. Checking Power Source. Determine the 
voltage and frequency of the power available at 
the installation before making any connections to *^ 
the equipment. When necessary, request the local 
maintenance organization to conduct the necessary 
tests to determine the characteristics of the power 
source. 

'•. Ixstai.i.inc; Rectifier Power Unit (fi"s 48 
and 49). 

(1) Check all power switches to be sure they 
are in their OFF positions. The voltage 
of the transformer secondary is 300 volts. 

(2) Open the hinged cover of the (Rcc-29) 
rectifier power supply unit or remove 

the cover of the Rec-10 power supply unit A 

to make adjustments, and check the panel 
terminals. 

(3) Bo sure that proper fuses are installed 
in I lie rectifier panel, in tho tolotypc- 
writer base, and any other equipment 
when required. 

(4) Remove or open the rectifier cover; this 
depends on which type of rectifier is used. 
Disconnect the a-c power source and 
check the cord terminations on the panel 
at the rear of the rectifier. When in the 

OFF position, the double-pole switch of s~y 
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Figure 46. Keyboard and motor contacts on base. 
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MOTOR TERMINAL 

BOARD CONTACTS TM22I5-59 

figure -S". Motor contact terminal board. 

the Rec-29 disconnects both sides of the 
input line from the entire rectifier with 
the exception of this panel. 



Figure 48. Rcc-10 rectifier laps. 

(5) Be sure that all power cords are in good 
condition. 

Caution: Do- not make any adjust- 
ments while the rectifier is in operation. 

(6) Adjustments (figs. 48 through 51) of 
voltage and frequency are arranged as 
follows : 

(a) To arrange for a-c input voltage (Rec- 
29 only), connect the flexible lead on 
the left-hand side of the panel to the 
terminal with the marking which most 
nearly corresponds to the voltage of 
the available a-c supply. 
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Figure .'j'J. ltcc-29 rectifier taps. 

-CABLE 



-RECULATING TAPS 




Figure 50. Actual wiring of Rec-10 rectifier. 
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(6) To arrange for frequency (Rec-29 
only), conned the I wo llexible leads on 
the right-hand side of the control panel 
to the two terminals (BECT CYCLES 
and MOTOR CYCLES) which have 
markings that most nearly correspond 
to the frequency of the available a-c 
supply (figs. +9 and 51). 

(c)To arrange thed-c output voltage of rec- 
tifiers Rec-10 and Rec-29, connect a 
GOO-ohm resistor in series with a suit- 
able milliammeter across the d-c output 
of the rectifier. Connect the flexible 
leads located near the top of the control 
panel to the terminals (marked L, M, 
H for coarse adjustment and 1, 2, 3, 
4, 5, for fine adjustment) that cause the 



milliammeter to register a current How 
which is nearest to but not less than 
0.2 ampere. Check this arrangement 
when the rectifier is installed and peri- 
odically thereafter. Voltage drop due 
to initial aging of the rectifying assem- 
bly decreases with service. After the 
first few months of use, the rectifier 
should operate for long periods of time 
without the necessity for readjustment. 
If it becomes necessary to use the maxi- 
mum regulation tap to obtain proper 
output current, withdraw the rectifier 
• from service and repair it. 
(7) Keplace or close the cover on the rectifier 
power unit. 
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Figure 51. Actual wiring of Rcc-29 rectifier. 
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(8) Set the rectifier power unit on its shelf in 
the table. 

(9) Connect th© ground lead to the table 
ground screw (fig. 55). 

(10) Plug the three (two from Rec-10) power 
cords into their proper outlets in the elec- 
trical service assembly of the table (figs. 
52, 53, and 55). Figure 54 shows a rear 
view of the electrical service assembly. 

Caution: Never handle conductors 
with bare hands. Always use lineman's 
gloves. Treat every conductor as if it 
were olive. Bo sure the power switch on 
the rectifier power unit is at OFF. • 

(11 ) Connect all power leads through the a-c 
section of the rectifier and the electrical 
service assembly of the table to the motor 
unit of the teletypewriter. 

( 12) Operate the power switcli on the rectifier 
to ON. 

(13) After the power has been turned on, 
start the motor unit by operating the 
motor switch (fig. 52) to ON. ir there 
is excessive noise (probably caused by 
faulty meshing between motor pinion and 
main shaft gear), immediately operate 
the motor switcli to OFF. 

( 14) If the equipment appears to run satis- 
factorily, let it run approximately 1 
minute, then turn the power off. If there 
is any doubt as to the satisfactory opera- 
tion of the equipment, or if it docs not 
operate at all, turn off the power. 

(15) Disconnect the power from the equip- 
ment and all operating components by 
placing the motor switch and the rectifier 
power unit switcli at their OFF positions. 
This is preparatory to connecting the 
equipment to the signal circuits. 

21. Connections to Line and Other Equip- 
ment 

a. General (figs. 45, 55, and 56). 

(1) After grounding and power arrange- 
ments are completed, connect the tele- 
typewriters in the signal circuits in which 
they are to operate. Specific connection 
instructions arc given below. 

(2) Plug the receiving cord (terminated in a 
plug with a red shell) into the line jack 
marked RED in the jack block which 
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faces the front under the table top. 
Figure 53 shows the electrical outlets and 
receptacles and the jack block by which a 
teletypewriter can be connected. 
(3) Plug the sending cord (terminated in a 
plug with a black shell) into the line 
jack marked BI,K in the jack block. 
b. Lixk axd Battery Connections (figs. 45 
and 55). The terminal board in the electrical 
service assembly of the table facilitates connection 
of either a half-duplex or full-duplex signal line 
to the teletypewriter set. These connections may 
be made for full-metallic or ground-return loops. 
Also available are a sliding resistor (fig. 53) and 
two battery terminals through which rectifier bat- 
tery may, if required, be supplied for one single 
loop. Buttery for each line circuit for full-duplex 
operation should be supplied at the station which 
is transmitting. 

Caution: Operate the teletypewriter motor 
switch to its OFF position and disconnect the 
rectifier. 

(1) Single loop with all line batten/ supplied 
to loop from external source (figs. 45 and 
55). 

(a) If the signal line buttery is supplied 
by a full-metallic loop, strap terminals 
Nos. 8 and 9 and then connect the posi- 
tive wire of the loop to terminal No. 7 
and the negative wire of the loop to 
terminal No. 10. 

(b) If the loop is ground return and the 
wire of the loop is negative, connect 
terminal No. 7 to ground at terminal 
No. 3; strap terminals Nos. 8 and 9 
and connect the negative loop wire to 
terminal No. 10. If external battery 
on this loop wire is positive, ground 
terminal No. 10 at terminal No. 3, strap 
terminals Nos. 8 and 9, and connect the 
positive loop wire to terminal No. 7. 

(2) Single loop with line battery supplied by 
rectifier (figs. 45 and 56). 
(a) If the rectifier of a teletypewriter set is 
to supply signal line battery to a full- 
metallic loop, strap terminals Nos. 8 
and 11 (negative) and terminals Nos. 
9 and 12 (positive), then connect the 
loop wires to terminals Nos. 7 and 10. 
If series-aiding external battery is ' 
supplied also by the loop, be sure that 
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Figure 52. Tabic cord connection*. 
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the negative loop wire is connected to 
terminal No. 10 and the positive loop 
wire is connected to terminal No. 7 (fig. 



45). Similar results may be obtained 
by connecting as shown in figure 50. 
Series-aiding battery is used only on 
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Figure 53. Electrical service assembly open, front view. 



extremely long lines or to compensate 
for lines with excessive leakage. 
(b) If the rectifier is to supply battery to 
a ground-return loop, strap terminals 
Nos. 8 and 9, Strap terminal No. 12 
(positive) and ground terminal No. 3, 
strap terminals Nos. 11 and 10 (neg- 
ative) , and connect the wire of the loop 
to terminal No. 7. If, however, there 
is series-aiding negative external bat- 
tery on this wire of the loop, it must 
be connected to terminal No. 10 with 
the same strap between Nos. 8 and 9 
but with the battery terminal No. 11 
(negative) grounded to terminal No. 
3, and terminal No. 12 (positive) 
straped to terminal No. 7. If desired, 
the same general results may be ob- 
tained by strapping terminals Nos. 8 
and 11 and Nos. 9 and 12 instead of 
strapping Nos. 8 and 9. The loop wire 
then should be connected to No. 7 or 
No. 10, depending on polarity, and the 



remaining terminal (either No. 7 or 

No. 10) should lie connected to ground 

terminal No. .'! (Kg. 45). 

3) Full-duplex with line battery supplied to 

loops from external source only (lig. 45). 

(a) If the signal line battery is supplied by 
two full-metallic loops (4 wires), con- 
nect the send loop to terminals Nos. 7 
and 8 so that the negative loop wire is 
on terminal No. 8, and connect the re- 
ceive loop to terminals Nos. 9 and 10 
so that the negative loop wire is on 
terminal No. 10 (fig. 45). 

(b) If ground return is required, the 
ground may be substituted for one of 
the wires of either or both pairs by con- 
necting ground directly to terminal No. 
3 and grounding those terminals for 
which ground is to replace the wire. 
For example, either terminal No. 7 or 
No. S of the send loop and/or terminal 
No. 9 or No. 10 of the receive loop can 
be connected to ground at terminal No. 
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Figure 5-J. Electrical eorvice 

3, provided that equipment at the other 
end of the loop is connected similarly 
so as to completely replace any one 
wire of a pair with ground. 
(4) Full-duplex with line battery supplied 
by rectifier and loop. 

(a) If the rectifier of the teletypewriter set 
is to supply signal line battery to a f ull- 
metallic send loop, connect a loop wire 
to terminal No. 7 and the other wire 
to terminal No. 12. Strap terminals 
Nos. 11 and 8. - 

(b) If the rectifier is to supply signal line 
battery to a full-metallic receive loop, 
connect one loop wire to terminal No. 9 
and the other wire to terminal No. 12. 
Strap terminals Nos. 10 and 11. 

Hote. The rectifier and single slide wire 
resistor are sufficient for supplying battery to 
only one of the loops. The other loop musl be 
connected for external battery as described in 
(3> above. Befer to figure 45. 

(e) If the rectifier of the teletypewriter set 
is to supply battery to a ground-return 
send loop, connect the loop wire to ter- 
minal No. S, strap terminals Nos. 7 and 
12 (positive), and strap terminal No. 
11 (negative) to ground at terminal 
No. 3. If the wire of this loop has 
series-aiding positive battery from an 
external source, connect it to terminal 
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No. 7, strap terminals Nos. 8 and 11 
(negative), and strap terminal No. 12 
(positive) to ground at terminal No. 8. 
(d) If the rectifier of the teletypewriter 
set is to supply battery to a ground- 
return receive loop, connect the single 
wire; if it also supplies negative bat- 
tery from an external source to ter- 
minal No. 10, strap terminals Nos. 9 
and 12 (positive), and strap terminal 
No. 11 (negative) to ground at ter- 
minal No. 3. If this single wire sup- 
plies positive external battery, connect 
it to terminal No. 9, strap terminals 
Nos. 10 and 11 (negative), and strap 
terminal No. 12 (positive) to ground at 
terminal No. 3. 

Note. Current must always flow through 
the line winding of the polar relay in the 
direction indicated in figure 45. A current 
direction for the send contacts is given as a 
convenient standard but does not appreciably 
affect their operation. 

(5) Connections to other equipment. 
(a) The teletypewriter sending and re- 
ceiving circuits usually are connected 
to the associated equipment by placing 
the plug with the black shell in the send 
jack and the plug with the red shell 
in the receive jack of the table line re- 
lay, telegraph switchboard, carrier 
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I. LOOP BATTERY MAY BE SUPPLIED FROM TERMINALS II AND 12 IF REQUIRED. 

2 c 9.'i N ^9I OR PLUGS AND TABLE SERVICE ASSEMBLY RECEPTACLES TO WHICH THEY CONNECT 
ARE DESIGNATED BY ENCIRCLED LETTERS. 

3 ZERO TO 2500 OHM SUDE-WIRE RESISTOR ADJUSTED TO 1700 OHMS AT FACTORY. 

1 HEAVY LINE INDICATES LOCAL TEST CIRCUIT. TM! 

Finnic 55. Tabic service assembly and rectifier connections, schematic diagram. 



telegraph terminal, or oilier equipment 
with which the teletypewriter is being 
used. 
(6) To communicate, each transmitting 
component must he connected in series 
with at least one receiving component 
of a teletypewriter in the same circuit 
located at any station which is to re- 
ceive communication. This is true 
whether the receiving teletypewriter 
is situated at the remote end of a signal 
line or whether the local transmitting 
component is connected to a local typ- 
ing unit. If these teletypewriters are 
arranged to send to several other tele- 
typewriter stations in the same signal 
circuit, all receiving components in the 



same circuit must be in series with the 
local transmitting contacts. To ar- 
range the equipment for various meth- 
ods of operation, make the necessary 
wiring changes at the line terminal 
hoard terminals marked Xos. 7 to 12, 
inclusive, at the table (fig. 45). 
o. Wiring Diagrams. Figures 45 and 56 and 
the actual wiring diagram of the table (fig. 55) 
show how the equipment is arranged for opera- 
tion. The explanation is as follows: 

(1) The typing unit is connected for inde- 
pendent operation in a receive loop and 
the keyboard transmitting unit is con- 
nected for independent operation in a 
send line (fig. 45). 

(2) The transmitting unit and the typing 
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Figure 56. Interconnected teletypewriters {polar-neutral key in neutral position), simplified schematic. 
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unit are connected together in series in 
a send and receive loop (fig. 56). 
d. Control Relay. To connect the control re- 
lay into the motor circuit for remote manual con- 
trol, refer to figure 283. 

22. Operating Checks and Adjustments 

a. General. AVith the equipment connected to 
|»owcr and signal lines, and after ribbon and paper 
have been installed as directed, check the fol- 
lowing : 

(1) Speed of the motor units. Figure 57 
indicates motor speed adjustment points. 

(2) Rangefinder adjustment. 

(3) Operation of each item of equipment. 

b. Checking and Adjusting Motor Speed (figs. 
57 and 58) . When it is necessary to adjust Tele- 
typewriters TT-5/FG and TT-6/FG to intcr- 
operate with British equipment, refer to appendix 
III and TM 11-48G. The series-governed motors 
used with Teletypewriters TT-5/FG and TT- 
6/FG must rotate the main shaft of the typing 
units at the same speed as that of every other tele- 
typewriter in the same circuit. Check the motor 
speed with the speed indicator (tuning fork). 
Proceed as follows: 

(1) Remove the typing unit cover. 

(2) Turn on the target lamp (lig. 58). The 
target is a series of alternate black and 
white segments painted on the rim of the 
governor. 

(3) Turn on the typing unit motor. Let it 
run from 3 to 5 minutes before attempting 



speed adjustment. Always adjust motor 
speed under normal load conditions. To 
provide this load, hold the space bar 
down, while adjusting the motor speed. 
If desired, the teletypewriter may bo 
plugged into the test jacks and checked 
in the artificial line provided through 
these jacks. 

(4) Strike the speed indicator against the 
hand. Observe the target of the motor 
unit through the slots in the plate at- 
tached to the ends of each tine of the 
speed indicator. Figure 58 shows how 
to look through the vibrating aperture 
of the tuning fork when scanning tho 
target. The correct speed adjustment is 
obtained when the white segments appear 
stationary. When the white segments 
seem to move backward, the speed is too 
slow. If the segments seem to move for- 
ward, the speed is too great. If the seg- 
ments appear to jump back and forth or 
disappear suddenly, governor trouble is 
indicated. Practicable speed adjustment 
is reached when the white segments of 
the target appear to bo just barely moving 
in the direction of rotation of the motor. 

(5) If the speed is too great, momentarily 
press, and then release, the governor- 
adjusting bracket (fig. 58). 

(fi) If the speed is too slow, momentarily 
press, and then release, the governor- 
adjusting le ver (fig. 58). 
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Speed. If the proper speed indicator (included 
in Tool Equipment TE-50 or TE-50-A) is not 
available, check and adjust the motor speed by the 
timing method outlined below: 

(1) Remove the typing unit cover: operate 
the motor ON-OFF switch to ON. 

(2) Operate the CAB RET and LINE FEED 
keys of the keyboard. 

(3) Print the numbers 1 through in groups 
of 10 characters across the entire page 
to make sure that the equipment is op- 
erating properly. 



(4) Operate the CAR RET and LINE FEED 

keys again. 

(5) Press the space bar (fig. 59). Hold it 
down for 10 seconds. Time this interval 
accurately with a watch. At the end of 
10 seconds, release the space bar and 
operate nny numeral key. 

((>) Count the number of spaces traveled by 
the type-bar carriage during the 10- 
second interval. The correct number of 
spaces traveled for proper adjustment is 
61. If the number of spaces traveled is 
more or less than that number, adjust the 
governor as follows: 

(a) If the number of spaces is greater, de- 
crease the motor speed. 

(b) If the number of spaces is less, increase 
the speed. 

(7) Pestore the typing unit cover. 
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Figure -IS. Checking ami adjusting motor speed with target and tuning fork. 
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d. Rkchf.ckixg Motor Speed. Make a quick 
rechcck of the motor speed on a teletypewriter 
known to be otherwise properly adjusted, as 
follows : 

(1) Allow the motor to warm up from 8 to 5 
minutes. 

(2) Press the CAR RET key to return the 
type-bar carriage to its returned (extreme 
left) position. 

(3) Check the time that elapses after the 
space bar is pressed until the margin bell 
rings. (The carriage should move 61 
spaces in 10 seconds when adjusted for 
approximately a 61-wpm speed.) 



(1) If the motor speed and the margin bell 
arc properly adjusted, then the margin 
bell will ring at the end of 11 seconds on 
Teletypewriter TT-5/FG. For Tele- 
typewriter TT-G/FG the correct time in- 
terval is nearly 12 seconds. Refer to b 
and o above if adjustment of motor speed 
must be made. 
e. Sim-ING Raxgkeixder. The rangefinder (fig. 
60) can be used to adjust a teletypewriter lo com- 
pensate for distortion in incoming signals and also 
to check the operation of a teletypewriter against 
signals known lo bo acceptable. Distortion in 
teletypewriter circuits is discussed in TM 1HS6 
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and TM 11-080. Tlie procedure in using this 
rangefinder for both purposes is similar. To use 
the rangefinder to check the operations of a tele- 
typewriter using a normal signal, proceed as 
follows : 

(1) Arrange for a series of R and Y signals to 
be sent to the equipment being adjusted. 
R and Y signals are used because in send- 
ing them the impulses are utilized in an 
alternating maimer. By plugging a test 
unit into the test jack marked BLK a local 
transmitter or transmitter-distributor 
sending from perforated tape can be used 
for this purpose, if the red plug of the 
teletypewriter to be tested is plugged into 
the receive jack marked RED in the test 
circuit of the table. 

(2) Loosen the index-arm thumbscrew of the 
- rangefinder mechanism (fig. 00). 

(3) Move the index arm toward the zero end 
of the scale until errors appear in the 
typed matter which is being received on 
the typing unit. 

(4) Slowly move the index arm back until the 
errors disappear. At this point, note the 
low limit reading of the rangefinder 
scale. 

(5) Slowly move the arm back toward the 
high end of the scale until errors are 
noted. 

(6) Slowly move the index arm back toward 
the low end of the scale until the errors 
disappear. Then note the high limit read- 
ing on the rangefinder scale. 

Sole. An acceptable range for a teletype- 
writer in good condition is: low — 1-15; high — 
85-90. 

(7) To find the scale reading for the point 
of best operation for tho teletypewriter, 
take the average of the readings, noted in 
(4) and (6) above (high plus low di- 
vided by 2) . 

(8) Set the index arm to the computed scale 
reading and tighten the thumbscrew 
securely. 



23. Local Operating Tests 

a. General. In giving the test procedure below 
it is assumed that all connections, fuses, etc., have 
been completed and installed, that a visual exami- 
nation has been made to see that the equipment 
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has been properly lubricated (par. 43), and that 
no damage to parts is evident. Detailed instruc- 
tions for line-up procedure are covered in para- 
graph 24. Complete the tests in the order given 
below. 

b. OrnRATiNc Tests. 

(1) Remove the typing unit cover. 

(2) Operate the Rec-29 rectifier a-c switch 
(fig. 59) to ON. Plug in Rec-10, if used. 

(3) Operate the motor switch ( fig. 59) to ON. 

(4) Plug the red and black teletypewriter 
plugs into their respective test jacks in 
the electrical service assembly of the 
table (fig. 52). 

(5) Lift the SEND REC BREAK key up 
(fig. 60) to SEND. Operate the polar- 
neutral key to neutral (pulled-out posi- 
tion) . 

(6) Turn the platen crank (fig. 60). See 
that the paper feeds evenly and does not 
tear. 

(7) Adjust the rangefinder as instructed in 
paragraph 22e. 

(8) Check the line current of the test circuit 
for 60 ma. Use a milliammeter. 

(9) Type at least three consocutivo copies of 
the following test paragraph — THE 
(space) QUICK (space) BROWN 
(space) FOX (space) JUMPED (space) 
OVER (space) THE (space) LAZY 
(space) DOG (FIGS) ' (LTRS) S 
(space) BACK (space) (FIGS) 1234- 
567890 (LTRS) (CAR RET) (CAR 
RET) (LINE FEED)— followed by all 
the remaining upper case characters re- 
maining on the keyboard. 

(10) While the test paragraph is being typed, 
observe the ribbon-feed mechanism to see 
that it oscillates and feeds each time a 
character is typed. 

(11) Hold down the space bar to see that 
spaces are continuously transmitted while 
the space bar is held operated. 

(12) Operate the carriage-return lock bar 
(fig. 59 or 60) to see that the type-bar 
carriage can be returned manually. 

(13) Test the setting of the margin warning 
bell by pressing CAR RET, LINE 

FEED, FIGS followed by 1234507890 
repeat until the margin bell rings. Count 
the number of characters per line to the 
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Figure CO. Uangrfindcr and polar-neutral key mechanisms. 



point when the, bell rings. On Teletype- 
writer TT-5/FG the correct character 
count per line is GO, and on Teletype- 
writer TT-G/FG the count is 70. (These 

bell settings are for 72- anil 76-character 
lines, respectively.) 

(14) On Teletypewriter TT-5/FG only, lost 
the remote motor control feature by 
pressing CAR RET, LINE FEED, 
FIGS, iind STOP (upper case H). 

Note. On Teletypewriter TT-fl/FG n symbol 
necessary to weather communication is trans- 
mitted from the FIGS II position. 

(15) Press FIGS, BELL (upper case S) to 
test operation of the signal bell. 

(1G) Test the remote control start feature by 
holding the SEND REC BREAK key 
(in its lower position) at BREAK for 2 
to 3 seconds. 



(17) Be sure that the sending mechanism 
cannot send when the SEND EEC 
BREAK key is at the middle or REC 
position. 

( IS) With the SEND EEC BREAK key at 
its upper or SEND position, press the 
blank key twice in succession. 

Note. On Teletypewriter TT-5/FG this func- 
tion should automatically move the SEND RKC 
BREAK key to ItEC position. On Teletype- 
writer TT-G/FG operation of tlte blank key 
from the FIGS position of the teletypewriter 
results in the transmission of a dash. The 
blank function operates on this teletypewriter 
from the I.TIfS position of the machine only. 

(19) Set the SEND REC BREAK key at 

SEND. Transmit one blank combina- 
tion alternately with some other letter or 
character of the keyboard. This should 



^~> 



r-> 



n 



■ 



r* 



not result in moving the key from SEXD 
to REC, as in (18) and the note above. 

(20) Restore the typing unit cover and test 
the opening and closing of all hinged 
doors and covers. Try the cutting edge 
of the glass window by tearing off paper 
as is done when typed messages are torn 
off during actual operation. 

(21) When tape perforators, reperforators, 
and transmitters are used in conjunction 
with or in the same loop with a model IS 
teletypewriter, the remote motor control 
combination (FIG II or STOP on TT- 
5/FG only) should not be perforated in 
tape unless it is the last combination to 
be perforated in the tape. The start 
(spacing) impulse of any succeeding 

combination, including II, sent by a trans- 
mitter-distributor from the tape will 
merely start the motors again. This 
causes a momentary fluctuation in motor 
speed whicli results in loss of synchron- 
ism between transmitting and receiving 
equipments. Teletypewriter TT-6/FG. 
in common with other weather communi- 
cation teletypewriters, does not have the 
remote motor stop feature, as an impor- 
tant weather symbol is transmitted from 
the upper case, or FIGS II position. 

Sole. On Teletypewrilcr TX-5/EG the CAR 
RET and LINK FEED keys can be operated 
from either the FIGS or I.THS position. On 
Teletypewriter TT-O/FG these functions oper- 
ate from the I.TltS position only. 

24. Line-up Procedure 

a, Gkneiiai.. Line-up procedure for teletype- 
writer circuits includes arranging for supply of 
line current and adjusting the line current. The 
connections that must be completed at the table of 
Teletypewriters TT-5/FG and TT-6/FG to sup- 
ply line current and power with instructions for 
adjustment are contained in paragraphs 20 
and 21. 

(1) When a teletypewriter circuit terminates 
at a switchboard, circuit line-up is di- 
rected by the switchboard operator who 
usually has facilities, such as a milliam- 
meter, readily available for quick check- 
ing and adjusting. Similarly, most 
telegraph carrier terminal stations will 



also have men available to switch or plug 
measuring instruments into a circuit and 
to make adjustments without seriously 
disrupting service. Line-up of a circuit 
between two stations is directed by the 
station operator at the higher head- 
quarters. Line-up of a circuit between 
two stations of equal authority is directed 
by the still ion having the lower numerical 
designation. 
(2) Operators at both the control and non- 
control stations can usually communicate 
by telephone prepartory to lining up a 
circuit. When they cannot, communica- 
tion can be carried on by a system of break 
signals. Break signals can be observed 
on a meter such as that of a line unit used 
with field equipment and on the meter 
of a switchboard. The following system 
of break signals can be used to avoid con- 
fusion when lining up a circuit : 

(a) One 3-second break means: "Stop 
transmission. I am through with my 
adjustment and will send repeated 
space-bar signals."' 

(b) Two 3-second break signals sent by a 
control station mean : "Arrange to sup- 
ply line current." 

(c) Three 3-second break signals mean thai 
further line current adjustment is nec- 
essary and that the local operator 
should send repeated space-bar signals. 

b. Supplying Line Current. It is sometimes 
necessary for both terminals to supply line (loop) 
current. Whon only one station supplies loop 
current, the operator at the control station will 
usually make the necessary loop current adjust- 
ments. 

(1) On the teletypewriter base, back of the 
typing unit, are two slide contact type 
mountings each of which contains a flat 
type of line pad resistor that may be con- 
nected in the signal line circuit if neces- 
sary. These resistors have three termi- 
nal prongs and are tapped (off center) 
to provide a choice of three different 
resistances for each resistor unit. The 
600-ohm unit may be strapped to provide 
either 200 or -100 ohms and the 800-ohm 
unit may be strapped to provide either 
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300 or 500 ohms. The top slide mount- 
ing is connected to terminals Nos. 69 and 
70 which in turn are connected to termi- 
nals N03. 33 and 34. The bottom resistor 
mounting is connected to terminals Nos. 
68 and 67, which in turn are connected to 
terminals Nos. 35 and 36. Refer to the 
wiring diagram (fig. 283). 

Example: 400 ohms are required in the 
send loop and the 600-ohm resistor is in 
the top slide mounting. Disconnect the 
loop wire from terminal No. 34 and re- 
connect it to terminal No. 33, thereby in- 
serting 600 ohms; then strap (short) the 
200-ohm section of the 600-ohm unit to 
provide 400 ohms in the send loop circuit, 
or in both the send and receive loops if 
they are in scries. 
(2) If both resistors are required, terminal 
No. 33 may be strapped to No. 30 and 
the loop wire moved from No. 34 to 
No. 35. 
c. Completing Circuit Line-Up. 

(1) Send repeated space signals when re- 
quested. 

(2) When a 3-second break signal is received 
from the control station, stop sending 
space signals. If the control station re- 
quires further space signals to complete 
an adjustment, three 3-second signals 
will be received. When the control sta- 
tion has completed the necessary adjust- 
ments, the operator at that station will 
send a test message. If accurate copy 
is received, the line-up procedure is com- 
pleted correctly. The operator at the 
local station then sends a test message. 
Acknowledgment from the control sta- 
tion that the test message is received cor- 
rectly will complete the line-up procedure 
and indicate that the circuit is ready to 
handle traffic. 

(3) Tf correct (est copy is not received, the 
Ry-30 line relay may be tested and ad- 
justed in accordance with paragraph 414. 
Commonly the cause of line failure is a 
poor line connection due to bad splices, 
damaged insulation, or poor ground con- 
nection. If line trouble is suspected, re- 
fer to the local maintenance activity for 
corrective measures. 



25. Procedure for Removing Equipment From 
Service 

a. General. Teletypewriters TT-5/FG and 
TT-6/FG can operate on several circuits, simul- 
taneously. Therefore, the stations in each cir- 
cuit must bo notified when operation is to bo dis- 
continued or interrupted. If only one operating 
component is removed, only the stations in the 
circuit concerned need be notified. The proce- 
dure given below applies .when either the entire 
equipment or a single operating component is 
removed from service. 

l>. Step-bt-Step Procedure. 

(1) Notify the distant station or net that the 
local station (or one of the components) 
is to bo removed from service. The 
proper operating procedure normally is 
directed by current Department of the 
Army directives and local SOI (signal 
operating instructions) or SOP (stand- 
ing operating procedure). 

(2) If the station is connected to a switch- 
board, notify the switchboard operator, 
and then remove the equipment from the 
line. 

(3) If the station is connected to a iicld tele- 
typewriter that uses a line unit, instruct 
the operator at the field station to adjust 
line current accordingly. 

26. Operating Features 

a. General. The keyboard of a teletypewriter 
is essentially similar to the keyboard of a conven- 
tional typewriter. However, the following dif- 
ferences are to be noted : The keyboard of a type- 
writer has four rows of keys, whereas a model 15 
teletypewriter keyboard has only three rows of 
keys. On a typewriter the type basket is station- 
ary, and the platen travels from right lo left dur- 
ing the typing process. On a teletypewriter the 
platen is held stationary, but the type basket 
travels from left to right. The nontyping func- 
tions of a typewriter, such as the return of the 
platen for starting a new line, the shift operations, 
and the paper feed, are direct manual operations. 
On the teletypewriter these functions are per- 
formed electromechanically by pressing keys on 
the keyboard. The typewriter can print either 
lower case or upper case letters, whereas the mode! 
15 teletypewriter prints only capitals. The speed 



- 



•^ 



r* 



r- 



r^ 



at which a typewriter can be operated can vary 
considerably, depending upon the skill of the op- 
erator, whereas the teletypewriter is designed to 
operate at a predetermined regular rate. Tele- 
typewriters TT-5/FG and TT-6/FG, when trans- 
mitting into a line, must be operated with a uni- 
form rhythm to prevent omission errors in copy- 
due to speed in excess of that for which the tele- 
typewriter is adjusted. This requirement is not 
critical when perforating tape with a keyboard 
perforator, but it is good practice to maintain a 
uniform rhythm at all times. The operating fea- 
tures of Teletypewriters TT-5/FG and TT-6/FG 
are detailed in b below. 

b. Function Keys. The keys which are used to 
perform the nonprinting functions of these tele- 
typewriters are: 

(1) Space bar. This bar, located at the 
bottom of the keyboard (fig. 61), is used 
to send spaces (as between words). It 
will send spaces as long as it is held down. 

(2) CAR RET — (carriage return). Press- 
ing this key returns the type basket to 
the left to start a new lino of typing. 

(3) LINE FEED. This key is pressed to 
feed I lie paper upward one or two spaces, 
as adjusted, to present a clean surface 
upon which to start the next line. 

(4) FIGS— (figures). This key shifts the 
machine to print numerals, punctuation 
marks, or symbols. 

(5) LTRS— (letters). This key is used to 
restore the machine from the FIGS posi- 
tion in order to print letters again. 

(C) BELL— (FIGS S). Operating this key 
(which is the upper case position of the 
S key) , after pressing the FIGS key, will 
ring a signal bell locally and at the dis- 
tant stations. Do not confuse this bell 
with the margin warning bell. 
• (7) STOP-(FIGSH). On Teletypewriter 
TT-5/FG, pressing this key (remote 
motor stop feature) will stop the motor 
units of all equipments in the circuit. On 
Teletypewriter TT-6/FG, key FIGS H 
prints a sj'mbol required in weather 
communication. 

(8) Blank hey. On Teletypewriter TT- 
5/FG, pressing this key twice, when the 

SEND EEC BEEAK key is at SEND, 
will move the break mechanism to EEC. 



On Teletypewriter TT-G/FG, operating 
the blank key results in typing a dash 

c. Margin Adjustment. The left and right 
margins of the teletypewriters are adjusted as 
directed in paragraphs 369 and 370. The operator 
is not authorized to make these adjustments. 

27. Operating Precautions 

a. General. Teletypewriters are adjusted to 
operate at a predetermined speed. Therefore, the 
operator must develop touch, speed, and regularity 
so that errors will be avoided while maintaining 
the maximum allowable speed. Operation of the 
keyboard during transmission is the same whether 
a reperforator-transmitter or reperforator in the 
line is perforating tape or not. Hold the fingers 
of the hands over the keys as shown in figures 1 
and 62. Hold t he thumbs just above the. space, bar. 

(1) Touch. Strike the keys lightly: Strik- 
ing them too hard may result in errors. 

(2) Speed. The normal speed of a teletype- 
writer is approximately 61 wpm. When 
operating in circuits connected to British 
teletypewriter equipment, the speed is 
increased to about 66 wpm (app. III). 
Attempting to operate the keyboard more 
rapidly than normal will result in errors 
and will not increase the speed of trans- 
mission. 

(3) Rhythm. Do not strike any key before 
the code signal of the key previously 
struck has been transmitted. Avoid the 
tendency to send frequently used words 
such as at, the, that, etc., more rapidly 
than other combinations. A steady, de- 
liberate operating rhythm results in 
fewer errors and dropped-out characters. 

b. Characters PBIt Line. The margin warning 
bell rings six characters before the end of a line. 
Be careful not to overtype the last character. The 
margin warning hell rings on the 66th printed 
character for lines of 72-character length and on 
the 70th for lines of 76-character length. For the 
bell to ring on Teletypewriter TT-5/FG, the char- 
acter count should reach 66. For Teletypewriter 
TT-6/FG this character count should be 70. 

c. Carriage Return and Line Feed. To begin 

a line at the left margin of the paper, strike the 
CAR BET key, and then operate the LINE FEED 
key to move the paper up one line. On Teletype- 
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writer TT-6/FG, CAR RET and LINK FEED 
will operate only in the LTRS (or lower case) 
position. It is good practice to press the CAR 
RET key twice (this function is the most criti- 
cal as to speed) to reduce possibility of error. 
d. Paper and Ribbon. 

(1) Paper. The roll of paper is installed 
in the machine as described in paragraph 

lib. The paper is fed up and over the 
platen, and out of the machine through a 
slot formed by the edge of the glass win- 
dow and the hinged cover at the top of 
teletypewriter (fig. 62). The paper can 
be torn off against the edge of the glass 
window after each message. Various 
types of paper may be used, including 
rolls, that will furnish one or more carbon 
copies. The type and kind depend upon 
the local requirements. 

(2) Ribbon. The ribbon of a teletypewriter 
oscillates vertically and is transported 
laterally with each printing operation. 

28. Teletypewriter Operator 

The teletypewriter operator must handle traffic 
as prescribed in Department of the Army direc- 
tives and local SOI (signal operating instruc- 



tions) and SOP (standing operating procedure). 
He must get the message through, observe security 
regulations at all times, use the equipment to trans- 
mit official traffic only, and perform only those 
maintenance and adjustment procedures that are 
within his authority. 

29. Starting Procedure 

a. Applying Powjbh. See that the a-c input 
cord to the rectifier power unit is firmly plugged 
into the receptacle (B, fig. 52). Operate the 
switch on the rectifier power unit (lig. 61) to ON. 

b. Selecting Type op Operation. Teletype- 
writers TT-5/FG and TT-C/FG always send neu- 
tral type signals. However, they can be adjusted 
toreceive either neutral or polar type signals (par. 
111). 

(1) Neutral. To receive neutral type sig- 
nals, pull out the polar-neutral key (figs. 
60 and 62). 

(2) Polar. To receive polar type signals, 
push in the polar-neutral key. To trans- 
mit on a polar or polarential circuit, con- 
nect Teletypewriters TT-5/FG and 
TT-O/FG to the line through a terminal 
repeater or other type of pole-changing 
equipment, (par. 9c). 
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c. Line Test Jacks. The two pail's of jacks in 
(ho jack block of the table service assembly can 
connect the equipment to either the line circuit 
or lo the local test circuit. To connect the equip- 
ment to either of the two circuits to which these 
jacks arc connected (fig. 61), plug the two tele- 
typewriter cords into the pair of jacks desired 
(line or test). In either case, plug the send cord 
(black-shelled plug) into the jack marked BLK 
and the receive cord (red-shelled plug) into the 
jack marked RED. 

d. SEND REC BREAK Key. Move the SEND 
REC BREAK key (fig. 62) to BREAK. Press 
the key to BREAK for approximately 2 to 3 sec- 
onds. This starts the motors of all teletypewriters 
in the same circuit if they were previously stopped 
by remote control and if their motor switches are 
in OX position. To recei ve, move the key to REC. 
This bypasses the transmitting contacts, prevent- 
ing accidental interruption, and the machine will 
then print from line signals only. To transmit, 
move, the key to SEND. The teletypewriter can 
send or receive with the key at this position. This 
key also can be reset to the REC position by 
operating the blank key twice in succession, or by 
opening the line for a time interval equal to 2 
revolutions of the transmitting cam shaft (par. 
110). 

30. Operating Teletypewriter 

a. General. Arrange the equipment for the 
typo and method of operation desired (par. 9«). 
Operation of the teletypewriter consists of setting 
switches and operating keys and in making the 
necessary adjustments of signal lino characteris- 
tics. The information given below outlines, gen- 
erally, the operation of these teletypewriters. 

b. Keyboard. Set t lie polar-neutral key to the 
appropriate position. Strike the keys with firm, 
evenly spaced strokes. To start a new line, press 
LTRS, GAR RET, CAR RET, and LINE FEED 
keys in succession. (Note that the CAR RET key 
is pressed twice.) Press the space bar to insert 
spaces between words or word groups. The space 
bar will send repeated spaces as long as it is held 
down. To send letters, press the LTRS key and 
then the keys for the desired letters. To send fig- 
ures, punctuation marks, weather symbols, and 
oilier characters or functions marked on the kev- 
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tops, press the FIGS key and then the keys for the y- ^ 
desired characters. After the message is sent, 
check the finished copy. If it. is desired to signal 
the distant operator, use the BELL key (fig. 61). 
c. Operator's Maintenance. The authority of 
the operator to perforin maintenance functions is 
limited. The functions performed are usually the 
replacement of supplies, such as paper and ribbon, 
the observation of the equipment during operation, 
and making certain routine maintenance checks. 
The equipment performance checklist (par. 33) 
enables the operator to determine whether the 
equipment is functioning properly. 

31. Stopping Procedure 

a. Notify stations in the circuit that operation 
is to be interrupted or discontinued. 

b. Follow local SOI and SOP and current direc- 
tives for operat ing procedure. "" 

c. Operate all ON-OFF switches to their OFF 
positions (fig. 61). 

32. Purpose and Use of Equipment Perform- 

ance Checklist 
The equipment performance checklist (par. 33) ^. 
helps the operator determine whether these tele- 
typewriters and/or their associated circuits are 
functioning properly. The checklist gives in live 
columns order of checking, items to be checked, 
the action or condition under which checks are 
made, normal results of these checks indicating 
correct operation, and corrective measures for the 
operator to take if operation is not correct. 

a. Item. This column lists the parts or units 
to be checked. 

b. Action or Condition-. This column of the 
checklist gives the settings of various switches and 
controls or the action to be taken to check oper- 
ation of the equipment for each item listed in the 
first column. 

c. Normal Indication's. This list includes the 
audible and visible signs that the operator should 
obtain for each action or condition listed in b 
above. If not obtained, refer to the column 
headed Corrective measures. No meter readings 
are given because normally the equipment does 
not have a meter. 

d. Corrective Measures. The corrective mea- 
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sures instructions are those that the operator is 
authorized to apply. When lie does not under- 
stand instructions, the case should he referred to 
an experienced mechanic. When the measure or 
scries of measures listed for a trouble do not apply 
or clear that trouble it means that the repairs must 



be made only by an experienced teletypewriter 
mechanic. If these checks indicate line or cable 
trouble rather than teletypewriter trouble, refer 
the case to the wire chief or to the maintenance 
authority which the commanding officer may 
direct. 
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33. Equipment Performance Checklist for Teletypewriters TT-5/FG and TT-6/FG 

Note. Check the items in the preparatory section of this list in the order given. The items are arranged in the 
sequence in which these operations arc performed during installation of the equipment. 



Power unit: n-c fre- 
quency and voltage 
selector taps. 



Power unit: rectifier 
transformer taps and 
and all cords for 
table and power 
unit. 



Line terminal block in 
electrical service as- 
sembly of table. 



Action cr condition 



Typing unit.- 



Notmal imlli-uliin 



Check connections at tele- 
typewriter table ground 
screw terminals. 

Caution: He sure that 
all power switches are in 
OFF position while 
checking connections. 



Set to match power source. 
lie sure that terminal 
screws are tightened se- 
curely. Power switch 
ON. 
Have been previously set 
for correct d-c output by 
teletypewriter mechanic 
with meter. All power 
and line cords are plugged 
in or properly connected. 
Switches ON. 
Signal line conductors con- 
nected to proper termi- 
nals for method of oper- 
ation to be conducted. 
Correct polarity of bat- 
tery, or ground, or 
grounded battery con- 
nected to proper termi- 
nals on block. Correct 
resistance in line. 
0. Paper and ribbon prop- 
erly installed and oper- 
ating. 

b. Copyholder installed. 

c. Motor switch at OFF. 

Table grounded: Teletype- 
writer centered on pad on 
top of table. All plugs 
in proper receptacles and 
jacks. Rectifier centered 
on shelf in front part of 
table. 



No resistance or voltage 
(shock potential) be- 
tween teletypewriter 
table and ground. 
Grounded loops carry 
current (pull up select- 
or magnet armature) 
when bat tery is applied 
to proper end of line. 

Motor and target lamp 
operate when their 
switches arc at ON. 



Steady line current of cor- 
rect value permitting 
normal operation and 
good copy. 



Teletypewriters run 
closed on steady mark- 
ing current when not 
sending or receiving. 
Switchboard or termi- 
nal equipment obtains 
correct meter readings. 



Current available to 
motor, line, and termi- 
nal block. 



Refer to paragraph 19 and 
figure 53 or refer to 
chapter 4. (Electrical 
connections covered in 
paragraph 21.) 



Check for good fuses of 
correct value. Check 
cords and connections. 



Check to verify with 
switchboard operator or 
someone with meter in 
circuit. 



Check with terminal or 
switchboard operator. 

Note. If the line is open or out 

of service, the teletypewriter may 
be tested by plupitinE the rcd- 
nnd black -sihollwl pluRSinto their 
test jacks In the tabic. 



Refer to paragraplt 11. 



Refer toTchapter 1, sec- 
tion III. 
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Item 
No. 


Item 


Action or condition 


Normal indication 


Corrective measures 


p 

K 

E 


7 


Typing unit and key- 


Power connected with all 


With motor running, tele- 


Check and clean trans- 




board. 


switches at ON. 


typewriter runs closed 


mitter contacts (espec- 


P 








(quiet) on closed line 


ially marking contacts), 


A 








or when plugged in test 


SEND REC BREAK 


R 








jacks. 


contacts, keyboard 


A 










shunt contacts, line 


T 










cords and plugs, and 













pressure contacts be- 


R 










tween typing unit and 


Y 










the base and keyboard. 


S 


S 


Motor switch 


With rectifier power unit 


Unless previously stopped 


Refer to item 9 below. 






T 






switch at ON, place typ- 


by remote motor con- 




A 






ing unit motor switch 


trol, the motor should 




R 






to ON. 


slart. 




T 


9 


SEND REC BREAK 


With switohes the same as 


Motor unit should be run- 


Check all cords and con- 






key. 


in item 8 above, operate 


ning or should start 


nections. Check spring 








the key to BREAK for 2 


when line is closed 


pressure contacts at 








to 3 seconds. (Both key- 


again by releasing key. 


front part of motor base. 








levers must be held down). 




Check fuses. 




10 


Typing unit and key- 


All switches at ON — press 


Teletypewriter runs 


Insert teletypewriter send 






board. 


several keys (one at a 


closed (quiet) on steady 


and receive plugs in test 








time) for test. (Equip- 


marking current when 


jacks of table (red in 








ment has been adjusted 


not sending or receiv- 


RED and black in BLK 








and lined up as directed 


ing. Receives good 


as marked) and check 








in paragraphs 22, 23, and 


copy when remote sta- 


range. If still bad, refer 








24.) 


tion sends, and also re- 
ceives good copy from 


to chapter 4. If good, 
check for line trouble 


E 








own sending if half- 


or refer to proper au- 


Q 








duplex. 


thority. Replace plugs 


u 
I 
p 

M 
E 

N 










in line jacks. 


T 

P 
E 
R 
F 


11 


Blank key 


Lift SEND REC BREAK 


The SEND R E C 
BREAK key returns 


Refer to chapter 4. 


O 






key to SEND. Press 


R 






blank key twice. 


from SEND to REC 




M 








the second time the 




A 








blank key is depressed. 




N 








(Prints and spaces in 




c 








upper case of TT-6/FG 




E 








, only). 






12 


Signal bell 


Press FIGS key, then S 

key. 
Press FIGS key, then LTRS 


Signal bell should ring 


Refer to chapter 4. 








13 


LTRS key and FIGS 


Platen should rise to 


Refer to chapter 4. 






key. 


key (alternately) several 
times. 

Note. Teletypewriter may also 
bo adjusted to unship, (return to 
LTKS position) on both space and 

i/rns. 


upper case wlien FIGS 
key is pressed and 
roturn to lower case 
when LTRS key is 
pressed. 
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a. CAR RET. 

6. Manual carnage rc- 



Margin warning bell 



LINE FEED. 



Space bar- 



Motor and governor — 



Action or condition 

Type-bar carriage at end 
of typed line. (Should 

also work from (my part 

of typed line.) 

Sole. Operates I" LTRS posi- 
tion only on TT-tyKG. 

Hold space bar down until 
type-bar carriage reaches 
end of line. 

Press LINE FEED key 
(usually operated after 
CAR RET to give the 
carriage sufficient time 
for return operation). 

Nole. LIVE FEED operates 
only in T/ritS position on teletype- 
writer TT-«/FO. 

a. Pressed down momen- 

tarily. 

b. Held pressed down. 

Rote. Since operation alio moves 
platen from KIOS to I.THS posi- 
tion unless unslilft-on-spaco, mech- 
anism is locked out (tig. 120). 

Hold space bar down with 
carriage at extreme left. 
«. Teletypewriter XT— 

5/FG. 
b. Teletypewirter TT- 
6/FG. 

Note . Motor should run 3 to .'. 
minutes before checking speed. 



Normal indu-ali >n 



Type-bar carriage returns 
to left. 



liell should ring six char- 
acters before end of 
line. 

Paper rolls up one or two 
spaces as adjusted. 



a. Inserts single space (a-s 

between words). 

b. Sends repealed spaces 

while held operated. 



Margin warning bell rings. 

n. At the end of 11 

seconds. 
b. At the end of 12 

seconds. 



Corrective measure* 



Refer to chapter 1. 



Refer to chapter 4. 
Refer to chapter 4. 



Refer to chapter 4. 



liefer to paragraph 22 for 
accuracy w p ith speed in- 
dicator. 



Remote motor control . 



Operate keys as follows: 

a. FIGS key. 

b. II (STOP) key. 



a. Platen shifts to FIGS. 

position. 
6. Motor stops. 
.Votr. AiTccts all teletypewriters 

in circuit in the si 



Refer to chapter 4. 



34. Operating Tests 

a. Check motor speed as outlined in paragraph 
22 and note whether (lie governor holds its setting. 

b. Sat the rangefinder (par. 22e). 

c. Turn the crank to he sure that the paper feeds 
evenly and does not tear. 

d. Operate the LINE FEED key. Check the 
line feed for holh single and double spacing be- 
twcenlines by operating (he single-double line feed 
lever to the desired position. 

e. Operate the CAR RET key. Check for posi- 



tive action and return to the left-hand margin 
without bouncing. 

/. Observe the action of the ribbon-feed mecha- 
nism while typing to be sure it oscillates and feeds 
each time a character is typed. Check that the 
ribbon winds correctly in both directions and that 
the ribbon reverses correctly at both ends. 

g. Test the manual carriage return feature by 
operating the carriage return lock bar. 

h. Test the setting of the margin (end-of-line) 
bell warning by operating CAR RET, LINE 
FEED, FIGS followed by 1234567890 repeated 
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until it can be determined that the margin bell on 
the teletypewriter rings on the 60th character in 
the cast of Teletypewriter TT-5/FG and on the 
70th character in the case of Teletypewriter TT- 
6/FG. 

i. Hold the space bar down to check the contin- 
uous spacing feature of the keyboard. 

j. Test the remote motor control stop feature by 
operating CAR RET. LINK FEED, FIGS, and 
STOP (upper case H). 

k. Test operation of the signal bell by pressing 
FIGS and BELL (upper case S). 

I. Test the remote control start feature by a 2- 
or 3-second break signal (SEND REC BREAK 
key held in extreme downward position). 

m. Operate the LTRS key and the FIGS key in 
succession, and notice that the platen shifts from 
the letters position to the figures position, and 
vice versa with positive action. 

Caution: Check the operating procedure to de- 
termine whether the unshift-on-spacc feature is 
to be used. If this feature is not used, check the 
equipment carefully to be certain that this feature 
has been made inoperative and that the platen 
returns to the letters position only when the LTRS 
key is operated. This check is of particular im- 
portance because any equipment that has the un- 
shift-on-spaco feature adjusted differently than 
the rest of the system becomes a source of trouble. 
The trouble is greatly increased when the equip- 



ment operates in a circuit with cryptographic /— "^ 
equipment. 

n. Check the type alinement by operating 
FIGS, 2, LTRS, and W in succession across the 
page, and note whether the characters are on an 
even line. 

o. Check the general typing functions of the 
teletypewriter by typing a test sentence several 
times. A typical test sentence is: THE QUICK 
BROWN' FOX JUMPED OVER A LAZY 
DOG'S BACK 1234567890 TESTING (followed 
by a carriage return and a line feed). See that 
all type pallets print clean, properly positioned 
characters. 

/.. With the SEND REC BREAK key in the 
REC position, test the keyboard to be sure that 
the sending mechanism is inoperative and that 
nothing can be transmitted. 

o. With the SEND EEC BREAK key in the 
SEND position, type two consecutive blank 
characters to determine that the SEND REC 
BREAK mechanism will automatically move to 
the REC position (operates in LTRS position only 
on TT-6/FG). 

/■. With the SEND REC BREAKkey in SEND 
position, type one blank character alternately '"^ 
with any other letter or number character to de- 
termine that the single blank characters do not 
affect the SEND position of the SEND REC 
BREAK key mechanism. 



Section IV. OPERATION UNDER UNUSUAL CONDITIONS 



35- Emergency Operation 

If the teletypewriter breaks down, proceed as 
follows : 

n. Notify the maintenance unit at the station. 

o. Notify the other stations on the circuit of the 
trouble, and estimate, if possible, the length of 
time before operation can be resumed. 

e. Check the equipment in accordance with pre- 
ventive maintenance procedures outlined in chap- 
ter 3. 

d. Try to determine visually where the trouble 
is. Determine whether it is electrical or mechani- 
cal and in which of the components it appears to 
have occurred. If the trouble seems to be in the 
power line or any of the -signal circuits, report the 
trouble to t he proper maintenance aut hority. 



36. Operation Under Adverse Climatic Con- 
ditions 

a. General. 

(1) Operation and maintenance of teletype- ■ 
writer equipment in arctic, tropical, or 
desert regions involve a number of prob- 
lems peculiar to these regions. Moisture ^ 
condensation due to extreme humidity or 

to rapid decreases in temperature causes 
short circuits and cross-fire. Deteriora- 
tion of parts due to rust and corrosion 
may lead to complete break-down of the 
equipment. Dust, dirt, or sand encoun- 
tered in desert regions will affect opera- 
tion and may lead to breakdown. 

(2) Keep the equipment, as dry as possible in 
order to prevent corrosion. In extremely """""^ 
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^\ cold regions heat the shelter in which the 

teletypewriter is installed and to the 
greatest extent possible avoid changes 
(drops) in tempera! ure. Whenever pos- 
sible make sure that the ground rod, if 
used, is driven below the frost line. 
(3) The information contained in b through 
d is intended as a general guide when 
necessary to operate the teletypewriters 
under adverse conditions. 

b. Ahctic Conditions. Before placing the 
equipment in operation: 

(1) Provide a source of heat. 

(2) See that the equipment has been lubri- 
cated with special lubricants designed to 

v protect it at extremely low temperatures. 

Apply kerosene freely to the type-bar seg- 
ments, but be careful to confine it to the 
segments only. 

(3) Let the equipment warm up before plac- 
ing it under load. Let the motor units 
run for at. least 15 minutes. 

(4) At extremely low temperatures, metals 
may contract at. different rates, and nor- 
mal clearance in the mechanical parts of 
the equipment will be disturbed. Also, 
metal parts may crystallize, become 
brittle, and may break under load when 
exposed to these conditions. Therefore, 
do not attempt to operate these teletype- 
writers at temperatures below 40° F. 

c. Thopicai. Conditions. 

(1) In tropical regions the equipment may be 
exposed to conditions of high tempera- 
ture and humidity. The equipment must, 
therefore, be protected against the effects 
of moisture and fungus. Refer to para- 
graph 45 for moistureproofing and fungi- 
proofing of these teletypewriters. 

(a) Provide adequate ventilation around 
the motor units and the rectifier power 
unit to prevent overheating. See that 
the equipment is lubricated with ap- 
proved lubricants specified for use in 
the region. 

(b) Check the condition of the weather- 
proof coating. If it is damaged, apply 
another coat as soon as possible. 

(c) Keep the equipment clean. If possi- 
ble, screen the shelter against entry of 

f~^ insects. 



(2) In tropical areas, teletypewriter sets may 
be installed in tents, huts, or in some 
cases, dugouts. If installed below the 
ground and, frequently, if equipment is 
set up in swampy areas, moisture condi- 
tions are more acute than normal in the 
tropics. Generally under these condi- 
tions ventilation is very poor, and the rel- 
atively high humidity causes condensa- 
tion of moisture on the equipment when- 
ever the temperature of the equipment be- 
comes lower than that of the surrounding 
area. Lighted electric bulbs should be 
placed under the equipment to minimize 
this action. Often one, bulb must be kept 
lighted continuously in order to keep a 

constant temperature. 

(3) Be careful to properly lubricate gears 
and friction clutch felt washers in high 
temperatures. // is extremely impor- 
tant to avoid overltibrication, 

d. Dkskrt Conditions. Conditions in desert 
regions are similar to those in tropical areas ex- 
cept for the humidity. Dryness of the atmos- 
phere may require more frequent lubrication. 
Dirt and dust can seriously damage bearings and 
moving parts of the mechanism. When neces- 
sary, measures similar to those given for tropical 
conditions may be applied. 

(1) Protect the equipment against dust, dirt, 
and sand. 

(2) Provide adequate ventilation to prevent 
overheating. 

(3) See that proper lubricants are used to 
protect the equipment. The chief prob- 
lem that arises whilo operating in desert 
areas is the great accumulation of dust 
and dirt that gets into the moving parts 
of the teletypewriter. The ideal solu- 
tion to this problem is to bouse the equip- 
ment in a dustproof shelter. Such a 
building, however, requires air-condition- 
ing facilities. When a suitable building 
or shelter is found, the installers should 
use all available materials to make the 
building or shelter as dustprpof as possi- 
ble. They should hang wet sacking over 
the doors and windows, cover the inside 
walls with heavy paper, and, if tents are 
used, the side walls should be well secured 
and banked with dirt to prevent flapping 
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in the wind. Tents should be provided side or outside of tents, since desert areas / -~ N 

with double flaps, and buildings should are subject to sudden winds which are apt 

have double doors to serve as light traps to jerk the connections looso or break the 

or baffles. lines. 

(4) Do not tie power cords, signal cords, or (5) Frequent preventive maintenance checks 
other wiring connections to either the in- should be made. 
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CHAPTER 3 
MAINTENANCE INSTRUCTIONS 



Section I. ORGANIZATIONAL TOOLS AND EQUIPMENT 



37. Tools 

Tools necessary for preventive maintenance 
procedures for Teletypewriters TT-5/FG and 
TT-G/FG are furnished in Tool Equipment TE- 
50 or TE-50-A. With early models of Teletype- 
writers TT-5/FG and TT-G/FG, Tool Equip- 
ment TE-50 was furnished. With later models, 
Tool Equipment TE-50-A is furnished. In Tool 
Equipment TE-50-A, Multimeter TS-297/U re- 
places Test Unit I-23C which was furnished in 
Tool Equipment TE-50. 

38. Materials 

Materials needed in addition to those included 
in Tool Equipment TE-50 or TE-50-A are listed 
below and are obtainable through regular supply 
channels. 



6Z73G0. 
SA805-- 
6Z200O. 



KS-6320 



Signal Corps 
stock No. t 


WECo 
Code Mo. 


Description 






Carbon tetrachloride. 


6G1325 .... 


KS-7470 


Oil, lubricating, Teletype part 

No. 88970. 
Oil, lubricating, preservative, 


6G650 

GG673.7 


KS-7471 


special (PI.) JAN-L-644. 
Grease, lubricating, special, 

Teletype part No. 88973. 
Grease, lubricating, special 


GM750 

GZ75OO-O00O. 


KS-7188 


(GI.) Ordnance spec No. 

AXS-637. 
Paper, cleaning; Bell Seal bond; 

%" x 2W. 
Paper, sand, flint; #0000; 9" x 

1 1" sheets, Fed. spec P-P-. 

111. 
Polish, metal, paste. 


(Soo noto 1).- 




Solvent, dry-cleaning (SD) 
Fed. spec No. P-S-661a. 
(See note 2). 



Stick, orange. 

Choosoclotli, bleached ; 3fi" wd. 

Cloth, emery; crocus; 9" x 11" 

sheets (spec •12C5G-Navy). 



Note /. quartermaster Corps No. ai-S-WSo-l. 

Note l. Gasoline will not lie used as a cleaning fluid [or any purpose. 
Solvent (Sl>) is available as a cleaning fluid through established supply 
channels. Oil. fuel, Diesel (DA) may bo used for cleaning purposes when 
solvent (Sl» Is not available. Carbon tclracliloridcwillbcuscdasacloaning 
lluid only in the following cases: whole Inflammable solvents oannot bo 
use.l because ot the lire hatard. and for cleaning electrical contacts including 
relay contacts, plugs, commutators, etc. 



Section II. LUBRICANTS AND PRESERVATIVES 

Note. A Department ot the Army Lubrication Order is not issued on Teletypewriters TT-5/FG and TT-C/FG. 



39. Recommended Lubricants 

Lubricating materials necessary in servicing 
Teletypewriters TT-5/FG and TT-G/FG: 



KS-7170 
OE 10 



Grease, lubricating, special, Teletype part 

No. 88973. 
Oil, lubricating, Teletype part No. 88970.* 
Oil, engine, SAE 10.* 
Grease gun for ball oilers (motor). 



40. Lubrication Schedules 

Schedule lubrication to allow for variations in 
wear resulting from differences in temperatures 
and in average hours of use per day. 

a. Schedule When Operating at Average 
Temperatures. The recommended lubrication 

schedule for operation under average temperature 
conditions is given in the following table: 



•When tho tomiicrUurc is so high that lubricating oil (KS-7470) runs oil 
tho psrls, onglno oil (OK 10) may be substituted. 



Operation schedule 


Lubrication schedule 




Every 30 claya. 




Every 20 (Jays. 




Every 15 days. 




Every 10 days. 
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b. Schedule for Main Shaft. The interval 
between lubrications of the main shaft should be 
one-fourth as long as the interval between lubri- 
cations scheduled for the rest of the equipment. 

o. Schedule When- Operating ix Tropical or 
Desert Climates.- Reduce the interval in the ap- 
propriate schedule (a and b above) by one-half 
when operating in tropical or desert climates. 

Caution: When lubricating the equipment at 
frequent intervals be. extremely careful to avoid 
the accumulation of excessive oil. 

41. Detailed Lubrication Instructions 

a. Methods of Arri.YixG Grease. 

(1) General. When grease is specified, use 
special lubricating grease (KS-7471). 
Pay particular attention to the informa- 
tion following the item in the lubrication 
charts indicating location, number of 
points, the amount or method of applying 
the lubricant, and any difference between 
initial and later lubrication. Grease 
both loops of all springs that exert a ten- 
sion of 214 pounds or more. 

(2) Filling of grease gun. Fill the grease 
gun. which is furnished as part of Tool 
Equipment TE-30 or TE-50-A, in the 
following manner: 

(a) Unscrew the lubricant tube from the 
cap casting. 

(b) Place, the opened end of the lubricant 
tube over the opening in the rilling 
washer in the can of proper lubricant. 
Press down on the lubricant tube until 
the tube is tilled. 

Xote. If the cans of lubricant available 
are not equipped with filling washers, press 
the metal follower against the back end of 
the lubricant tube, and fill Ihe lubricant tube 
by using a clean wooden paddle or the fingers. 
Tamp the lubricant down solidly in the tube 
by pounding the closed end sharply against 
the palm of the hand. Continue to mid lubri- 
cant and lamp until the tube is completely 
filled. 

(c) Screw the lubricant tube back into the 
cap casting just enough to hold the 
tube in place. Insert a rod, screw 
driver, pencil, or similar object t hrough 
the perforated end of the lubricant tube, 
and press the metal follower into the 
tube to expel any air that may be trap- 
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ped in the tube. When the lubricant 
begins to ooze past the threads, tighten 
the lubricant tube securely into the cap 
casting. 
(d) Operate the handle back and forth 
several times mil il lubricant is pumped 
from the nozzle. The grease gun is 
then ready for use. If the lubricant 
does not flow from the nozzle, in a solid 
stream when the handle is operated, it 
is an indication that all the, air has not 
been expelled from the, lubricant tube. 
Invert, the. gun and pound the cap cast- 
ing end against the palm of the hand to 
jar the, lubricant into the pump cy- 
linder. 

(3) Greasing pressure fittings. To grease 
parts that, are equipped with pressure fit- 
tings (ball oilers) , place the nozzle of the 
grease gun squarely against the, grease 
fittings and operate the handle. Test 
the grease gun before greasing pressure 
fittings to determine how much grease is 
injected for each full operation of the 
handle. Do not overlubrieate equipment. 

(4) Greasing fiat surfaces. To grease flat 
surfaces, hold the nozzle of the grease gun 
against the surface, tilted at an angle of 
approximately 45°. Operate the handle 
until sufficient grease is ejected. If the 
surface is long, operate the handle slowly 
and at the same time move the nozzle of 
the gun along the surface to form a con- 
tinuous ribbon of lubricant. The lubri- 
cant may be pumped 0U( onto the fingers 
or the end of a screw driver for transfer 
into hard-to-reach places that cannot be 
reached directly with the grease gun. 

b. Methods ok Applying On.. 

(1) General, Unless grease is specified, ap- 
ply 1 or 2 drops (or more when specifi- 
cally indicated) of oil (KS-7470) to the 
parts specified in the. lubrication charts. 
Oil, engine OE 10 (SAE 10) may be sub- 
stituted for KS-7470 oil if KS-7470 oil 
is not available. Oil both loops of all 
springs that exert a tension of less than 
21/2 pounds. 

(2) Filling of oiler. Fill the oiler furnished 
as part of Tool Equipment TE-50 or TE- 
50-A by unscrewing the top and removing 
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the pump. Fill the tube with proper lu- 
bricant and replace the pump. Tighten 
t lie top. 

(3) Use of oiler. After filling the oiler, or 
when starting to use the oiler after it has 
been standing for some time, operate the 

pump handle until oil is forced out of the 
nozzle, and then adjust the stop beneath 
the pump handle for the desired flow of 
oil. Turn the adjusting screw in a coun- 
terclockwise direction to reduce the flow 
of oil and in a clockwise direction to in- 
crease the flow of oil. The adjustable 
stop beneath the pump handle may be 
moved to one side to make the stop inop- 
erative. 

(4) Use oj wire for applying oil. A piece of 
#22 B & S gage wire dipped one-half 
inch into the oil and immediately touched 
to the lubrication point is an approved 
method of applying 1 or 2 drops of oil. 
The main advantage of this method is 
that it avoids overlubrication. 

42. Preparation for Lubrication 

a. General. To lubricate the teletypewriter 
thoroughly, it must lie taken out, of service and 
partially disassembled as outlined in c below. 

b. Grease Gun. Fill the grease gun and oiler 
as described in paragraph 41a (2) and b (2). 

c. Disassembly. To facilitate, lubrication of 
various parts and units, disassemble as follows: 

(1) Disconnect the power during the lubri- 
cating process. 

a. Motok Unit and Base. 



/-> 



1.63 
2.63 



3, 63 



4.63 
5,63 
6,63 
7.63 



(2) Remove the cover. 

(3) Remove the roll of paper and paper spin- 
dle from the typing unit. 

(4) Remove the typing unit from the base, 
then remove the type-bar carriage. 

(5) Remove the keyboard. 

d. Cleaning. With a soft clean brush or a 
clean lint-free cloth lightly dampened with solvent 
(SD) clean all parts to be lubricated. Wrap the 
cloth around the end of a screw driver or an orange 
stick to remove old grease and oil in hard-to-reach 
places. Wipe dry with a clean lint-free cloth be- 
fore lubricating. 

c. Lubrication. Location of the parts of the 
teletypewriter to be lubricated are shown in figures 
68 through 77. The typo of lubricant to be used 
and specific instructions for lubricating each part 
are given in the charts in paragraph 43. Items 
need not be lubricated in the sequence given in the 
charts, but all points must be lubricated. Do not 
lubricate the teletypewriter with the motor run- 
ning. After lubricating, wipe off excess lubricant 
with a clean lint-free cloth. 

Caution: Do not apply lubricants in excess of 
the quantities recommended. Wipe off excess oil. 

43. Lubrication Charts for Teletypewriters 

The charts in this paragraph list the points to bo 
lubricated, the type of lubricant, and the quantity 
to be applied, item numbers are grouped by units 
and include all points to be lubricated on each unit. 
The item numbers are shown on referenced 
illustrations. 



Motor pinion and main-shaft gears. 
Motor bearing oilers (2) 



Governor-adjusting lever pilot screw. 



Rase (SEND II EC BREAK mechanism) 



Operating-lever shoulder screw 

Lower contact-lever shoulder screw 

Stop-lever shoulder screw - 

Send-receiver-break levers at mounting screw. 



KS-7471 
KS-7471 



KS-7470 
KS-7470 



KS-7470 
KS-7470 
KS-7470 
KS-7470 



Metliod ami quantity 



Apply sparingly. 
Apply grease with gur 
in each. 

1 or 2 drops. 



1 or 2 drops. 
1 or 2 drops. 
1 or 2 drops. 
1 or 2 drops in each. 



■ 5 drops 
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Figure OS. Motor unit and base, lubrication points. 



^ 
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b. Lubrication on Bottom of Keyboard. 






Hem NO. 

and fig. 


Name of part 


Lubricant 


Method mid quantity 


101, 61 


Keyboard unit 
Selector bars, in slots and rollers 


KS-7470 
KS-7470 
KS-7470 
KS-7470 
KS-7470 


1 or 2 drops each. 
1 or 2 drops each. 
1 or 2 drops. 
1 or 2 drops. 
1 or 2 drops. 


102, 64 


Universal-bar pilot screws, on bearings.. _. 


103, 64 


Trip-o(T pawl link joint. 


104, 64 

105, 64 


Keylevers, on key lever shaft and key lever spring plate 



■ \ 




104 "OS 

Fiffure 64. Hot torn of keyboard, lubrication points. 



r~- 
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c. Lubrication on Top Sidk of Keyboard, 



iog, 65 

107, 05 
10S, 05 

109, 05 

110, 05 

111, 05 

112, 05 

113, 05 

114, 05 

115, 05 
110. 05 
1 1.7, 05 



/"> 



Keylcvers, in front and rear keylever guides (combs) 

(04 points). 
Space-bar loop at space-bar loop shaft 

Transmitting shaft (2 oil cups) 

Keyboard transmitting-shafl clutch sliding member- 
Cams, on surfaces (G) 

Lock-bop pilot-screw bearings and roller 

Contact -lever pivoting shaft and guiding comb 

Locking levers, in locking-lever comb. . 

Clutch throw-out lever bearings 

Trip-otf and intermediate pawls 

Keyboard transmitting-shafl gear 

Space-repeat rod on each bearing, bushing, or point 

of contact. 



KS-7470 

KS-7470 
KS-7470 
KS-7470 
KS-7I7I 
KS-7470 
KS-7470 
KS-7470 
KS-7470 
KS-7470 
KS 7171 
KS-7470 



Method :uul quantity 



1 or 2 drops. 

1 or 2 drops, 

Kill cups. 

1 or 2 drops. 

Apply a light film. 

1 or 2 drops at each point. 

1 or 2 drops at each point. 

1 or 2 drops. 

1 or 2 drops. 

1 or 2 drops. 

Apply sparingly. 

1 or 2 drops. 




TM 2215- 76 



Figure «•>. Top of keyboard, lubrication points. 
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</. Type-Bar Carriage Assembly. 
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201,06 

202, 06 

203, 06 

204, 06 



205, 08 



200, ( 



207, 08 

208, 08 

209, 08 

210, 08 
211,08 
212, OS 
213,07 
214,00 
215,00 
210, 07 
217,08 

218,07 
219,07 
220, 07 

221,07 

222, 08 

223, 08 



Type bars at each of 20 segment slots 

Code bars, at posts... 

Code-bar bell cranks, on wearing surfaces 

Pull-bar bail, on guide rollers and guide surface 



Pull-bar bail plunger surface and rollersand surface of 
pull-bar bail guide post. 

Pull-bar bail plunger guide roller (operating bail roller) - 



Carriage-support rollers 

Ribbon-reverse bail 

Ribbon-feed shaft bearings 

Ribbon-feed pawl feed lever 

Ribbon-feed pawl pivot screw and wearing surfaces.. 
Ribbon-feed rachet 

Ribbon lock-out bar, at type-bar segment slot 

Ribbon vertical feed shaft, on upper and lower bearings 

Ribbon-feed mechanism gears 

Ribbon-spool shafts on bushings (remove spools) 

Ribbon-reverse shafts, upper and lower bearings, 

arms, pawls, and levers. 

Margin-bell pawl, at bottom of pawl— 

Ribbon-shift lever and roller.. 

Ribbon-oscillator-lover shoulder screw and carriagc- 

casting slot. 

Spacing rack teeth, spacing gear, and travel 

Ribbon reverse detent roller - 

liibbon-fccd shall detent 



KS-7470 
KS-7470 
KS-7470 
KS-7170 

and 
KS-7471 
KS-7470 

and 
KS-7471 
KS-7471 

and 
KS-7470 
KS-7470 
KS-7470 
KS-7470 
KS-7470 
KS-7470 
KS-7470 
KS-7470 
KS-7470 
KS-7170 
KS-7470 
KS-7470 

KS-7470 
KS-7170 
KS-7470 

KS-7470 
KS-7470 
KS-7471 



Method ami quantity 



1 or 2 drops. 
1 or 2 drops. 
1 or 2 drops. 
Apply 1 or 2 drops of oil, then apply 

grease, then apply 1 or 2 diops of oil 

on the grease. 
Apply same as for item 204. 



Apply the same as for item 201. 



1 or 2 drops. 

1 or 2 drops. 

1 or 2 drops (3 oilholes). 

1 or 2 drops. 

1 or 2 drops each. 

1 or 2 drops. 

1 or 2 drops. 

1 or 2 drops. 

Apply sparingly to gears. 

2 or 3 drops. 
1 or 2 drops. 

1 or 2 drops. 
1 or 2 drops. 
1 or 2 drop.-. 

1 or 2 drops. 
1 or 2 drops. 
Apply sparingly. 



r- 



75 




o 



Figure 6C. Front of type-liar carriage, lubrication points. 
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Figure 67. Top— rear of type-bar Carriage, lubrication point'. 



/"- 




o 
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Figure ux. Bottom «/ type-bar carriage, lubrication points. 



e. Typing Uxit. 



301, 69 

302, 09 

303, 09 

304, 09 

305, 09 
300, 09 

307, 71 

308, 71 



309, 70 

310. 70 



Bail unit assembly 

Bail-assembly shaft bearings (2 oil cups, new style).. 

Between spacing pawls _ 

Function-bail and printing-bail operating-arm bear- 
ings. 
Function-lever bail roller (2 bearings) 



Function-lever bail roller surface... 

Function-bail and printing-bail operating arm rollers. 
Printing-bail blades where pull-bar bail plunger guide 

roller engages blades (inside of both blades). 
Printing-bail, adjusting scrcwhead 



Vane frame assembly 



Function levers, in vane frame slots -. 

Function levers and motor-stop contact love 
slots in send-reccive-break mechanism plate. 



KS-7470 
KS-7470 
KS-7470 

KS-7471 

KS-7471 
KS-7471 
KS-7470 



KS-7470 
KS-7470 



Method and quantity 



Fill cups. 

1 or 2 drops. 

1 or 2 drops at each point. 

Apply 1 or 2 drops of oil, then grease, 
then 1 or 2 drops of oil on the groaso. 
Apply film of grease. 
Same as for item 304 above. 
1 or 2 drops. 

Apply sparingly. 



1 or 2 drops. 
1 or 2 drops. 



<~\ 
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Item No. 
and Ik. 


Name of pan 


Lubricant 


Method and quantity 


311,70 


Push bars and latch bars, in function-lever comb 


KS- 7470 


1 or 2 drops. 




312, 71 


Sixth-vane extension .spring, in slot in letters (unshift) 
push bar (pilot). 


KS-7470 


1 or 2 drops. 




313, 71 
314,71 




KS-7470 


1 or 2 drops. 




Scnd-receivc-break mechanism intermediate-lever 


KS-7470 


1 or 2 drops. 






mounting screw and reset-lever shoulder and pivot 










screws (be careful not to get oil on friction spring 










washer of send-receive-break mechanism T-lever). 








315, 71 


Vanesalong front edges, where bell cranks slotted ends 
slide in engagement, with vanes. 


KS-7470 


1 or 2 drops. 




316,71 
317, 70 
and 71. 




KS-7470 


1 or 2 drops. 

Apply grease in notches. 




Locking function lever (6 points) 


KS-7471 




Spacing -v/ia/f assembly 






318, 70 


V.rtical spacing shaft in upper bearing lower bear- 
ing, (ill oil cup. 


KS-7470 


1 or 2 drops. 




310, 70 


Carriage-return, clutch-driven, and driving member 


KS-7470 


1 or 2 drops. 




and 72. 


prongs. 








320, 70 


Spacing gear (lower) 


KS-7471 


Apply sparingly. 




Carriage-return mechanism 








321, 72 


Carriage-return latch bar, at point of engagement with 
latch. 


KS-7471 


Apply sparingly. 




322, 72 


Carriage-return, clutch-release fork wearing surface 
and operating-lever bearings. 


KS-7470 


1 or 2 drops. 




323, 72 


Carriage-return latch bar, reset bar, and operating- 
lever shoulder screw. 


KS-7470 


1 or 2 drops. 




324, 72 


Carriage-return lock-bar latch-link upper shoulder 


KS-7470 


1 or 2 drops. 




325, 72 




KS-7470 


1 or 2 drops. 








326, 72 


Carriage-return spring drum release-lever shoulder 
screw. 


KS-7470 


1 or 2 drops. 




327, 72 
32S, 72 


Lock-bar latch-link lower shoulder screw 


KS-7470 


1 or 2 drops. 




Upper arm latch bell-crank lower shoulder screw 


KS-7470 


1 or 2 drops. 




329, 72 


Lock-bar and upper arm latch, bell-crank shoulder 
screw. 


KS-7470 


1 or 2 drops. 




330, 72 


Lock-bar latch and left-hand side-frame shoulder- 
screw. 


KS-7470 


1 or 2 drops. 




331, 72 


Dash-pot piston rod, rubbed over surface of piston 


KS-7470 


1 drop. 




332, 72 


Dash-pot lever mounting screw, roller mounting pilot 


KS-7470 


Apply sparingly; oil screws 


and roller: 




screw, and point of contact with left-hand margin 


and 


apply grease at point of impact from 




adjusting screw. 


KS-7471 


carriage return. 




333, 71 


Type-bar carriage assembly upper and lower track 
surfaces and groove. 


KS-7470 


1 or 2 drops. 




334, 72 


Carriage-return spring, through oilholes in drum 


KS-7470 


1 or 2 drops. 




335, 72 


Spacing stop lever and shoulder screw 


KS-7471 


Apply sparingly. 




336, 72 




KS-7471 


Apply sparingly. 










Signal bell function 








337, 77 


Signal bell hammer arm and arm operating-lever 
bearings. 


KS-7470 


1 or 2 drops. 




338, 77 


Signal bell reset bar and latch-bar shoulder screw 


KS-7470 


1 or 2 drops. 




33'J, 70 


Signal bell latch bar, at point of engagement with 
latch. 


KS-7471 


Apply sparingly. 









340, 77 

341, 77 

342, 77 

343, 77 



344, 77 

345, 77 
34G, 77 



347, 77 
351, 73 



352, 73 

353, 70 



354, 73 

355, 73 



356, 73 

357, 73 



35S, 73 



359, 73 
300, 73 



3G1, 73 



362, 73 

363, 73 

364, 73 

365, 73 



375, 75 
370, 70 



377, 75 
80 



Shift-unshift mechanism 

Shift link shoulder screw anil shift and unshift push- 
bar shoulder screws (3). 

Shift lever shoulder screw 

Shift (horizontal) link extension and shift lever joint.. 
Shift vertical link shoulder screw 

Line-feed function 

Line-feed push bar and line-feed bail shoulder screw.. 

Line-feed bail mounting shaft 

Line-feed vertical link and line-feed bail shoulder 
screw. 

Margin bell 

Margin-bell cam shaft, 2 bearings. - 

Main shaft 
Main shaft 

Main-shaft clutch, driven member 

Main-shaft clutch throw-out lever pivots 

Main-shaft friction washers (4) 

Locking-cam and felt washer on selector-cam assem- 
bly. 

Selector-cam sleeve, on each cam peak (6) 

Main-shaft right ball bearing 

Main-shaft left ball bearing 

Thrust bearing, on end bells 

Spacing-clutch spring colls 



Spring which compresses friction washers of selector- 
cam assembly. 



Spacing gear unit stop sleeve, unit of spacing clutch, 
and printing-ball cam unit (2 oil holes). 

Main-shaft clutch earning surface 

Printing-bail and function-bail cam surfaces 

Spacing escapement ratchet teeth 

Selector unit 

Armature bearings (2) — 

Trip-latch plunger, trip latch, bell crank lever, and 

stop lever of range finder assembly. 
Swords and selector levers, between separating plates. 



KS-7470 
KS-7470 
KS-7470 



KS-7470 
KS-7470 
KS-7470 



KS-7470 



KS-7470 
KS-7470 

and 
KS-7471 
KS-7470 
KS-7470 

OE10 
KS-7470 

and 
KS-7471. 

KS-7471 

and 
KS-7470 
KS-7470 
KS-7470 



KS-7470 
KS-7471 
KS-7471 



KS-7470 
KS-7470 



Method and quantity 
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1 or 2 drops each. 

1 or 2 drops. 
1 or 2 drops. 
1 or 2 drops. 



1 or 2 drops. 
1 or 2 drops. 
1 or 2 drops. 



1 or 2 drops. 



Hold right end of teletypewriter up 

about (i inches and remove oil plug. 

Fill shaft until oil runs out of the 

left end. 
Oil freely. 
Apply sparingly; oil, then grease, then 

oil — 1 or 2 drops before and after 

greasing. 
Saturate with oil. 
1 or 2 drops on earn, saturate felt 

washer. 
1 or 2 drops each. 
Apply 1 or 2 drops of KS-7470, turn 

shaft; apply thin coat, of KS-7471; 

turn shaft jl few turns; apply 1 or 2 

drops of KS-7470. 
Same as item 357. 



I or 2 drops. 

Permit oil to flow between prongs of 

driven member of spacing clutch and 

worm gear sleeve. 
Apply sparingly to coils (oil will How 

between prongs of nut on main shaft 

and friction disk which engages this 

nut). ■ 
1 or 2 drops in each. 

1 or 2 drops. 

Apply sparingly. 
Apply sparingly. 



1 or 2 drops eaeh. 
1 or 2 drops each. 



1 or 2 drops each plate. 
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Iloill No, 
and lie. 


Name of part 


Lubricant 


Method and quantity 


378, 75 


T levers, on all points of contact 


KS-7470 


1 or 2 drops. 
1 or 2 drops. 


379, 75 


Armature locking lever at mounting post and contact 


KS-7470 




surface. 






380, 75 


Locking wedge, at point of engagement with locking 
lever. 

iVote. Selector-cam sleeve is listed under main shaft. 

Motor-stop mechanism 


KS-7470 


1 or 2 drops. 


381, 70 


Motor-stop pawls shoulder screw and both motor-stop 


KS-7470 


1 or 2 drops. 


and 75. 


lover bearings. (Right bearing under right side of 
sword separating plates.) 






382, 70 


Motor-stop release-lever bearing, eccentric and con- 


KS-7470 


1 or 2 drops. 


and 75. 


tact surfaces, motor-stop contact-lever bearing, and 
at points where contact lever wears motor-stop 
lever extension and protrudes through break mech- 
anism plate in front of typing unit. (Points not 
marked are under selector or typing unit.) 
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Figure CO. Hail-unit assembly, lubrication points. 
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Figure 70. Bottom of typing unit, lubrication points. 
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Figure It. Front of typing unit, lubrication points. 
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Figure ?^. Carriage-return mechanism, lubrication points. 
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Figure 75. Main shaft, lubrication points. 
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Figure ri. Main shaft, with lubrication wfclu. 




TM22I5-85 



85 



380 




'"> 



TM22I5-86 



Figure 75. Selector mechanism, lubrication points. 




TM22I5-87 
Figure ~6. Selector mechanism rangefivder. lubrication 
points. 
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/. Typing Unit Less Type-Bar Carriage Assembly. 



Method and quantity 



r» 



401, 71 

402, 71 

403, 71 
101, 71 



405, 71 

40fi, 77 

407, 77 

408, 77 
4011, 71 

410, 77 

411, 77 

412, 77 

413, 77 



414, 71 

415,71 
and 77 
410, 77 

417, 71 

418, 77 

419, 71 

420, 71 

421, 77 



Platen unit 

Platen shaft bearings, in each shaft hub 

Line-feed detent-lever eccentric shoulder screw 

Line-feed detent roller 

Single-double line-feed lever between flat line-feed 
delent spring and line-feed detcnting cam, and 
where single-double line-feed lever fits into groove 
in platen shaft hub. 

Line-feed pawl and single-double line-feed lever 

shoulder screw. 

Platen shift -detent roller 

Platen unit (pilot screws) bearings bushings 

Line-feed and shift vertical links (upper enda) 

Paper-finger supporting arms paper-guide bearings — 

Paj>er-straightencr rod lever bearings 

Paper-straightener rod supporting bearings 

Pressure-roller-release shaft and crank hearings 

Pressure-rollcr-relcasc cams, release lever bearings, 

and spring-adjusting lever shoulder screws (G 

points). 
Pressure-roller shafts, on bearing surfaces (2 shafts, 

4 points). 
Pressure rollers (at each end and between rollers, at 

spacer junctions). 

Letters and figures stop screws (2) 

Platen friction disk assembly, felt washers (with disks 
spread apart), separating disks. 

Paper-spindle bearings-. _ _ .-. 

Line-feed eheck-lcvcr shaft hearings (each end) 



Line-feed detent ratchet 

Left end of platen shaft before installing platen crank. 



KS-7470 
KS-7470 
KS-7470 
KS 7170 



KS-7470 

KS-7471 
KS-7470 
KS 7170 
KS-7470 
KS-7170 
KS-7470 
KS 7170 
KS-7470 



KS-7470 
KS-7470 



KS-7470 
KS-7470 



KS-7470 
KS-7171 



KS-7471 
KS-7470 



1 or 2 drops. 
1 or 2 drops. 
1 or 2 drops. 
1 or 2 drops. 



■ 2 drops. 



Apply sparingly. 
1 or 2 drops. 

1 or 2 drops. 

1 or 2 elrops. 
1 or 2 drops. 
1 or 2 drops. 
1 or 2 drops. 
1 or 2 drops. 



1 or 2 drops. 

1 drop on each. 

Creaso onds. 
Saturate with oil. 

1 or 2 drops. 

Apply grease sparingly, . 

of oil if sticking. 
Apply sparingly. 
1 or 2 drops. 



1 2 drops 



g. Motor-Unit Bearings. 

(1) Tho motor beni-ings are packed with 
grease before the motor leaves the factory 
and under ordinary operating conditions 
need no additional lubrication for ap- 
proximately 2 months. At times, when 
only a motor bearing and not an entire 
motor unit is received, the hearing may he 
covered only with cosmoline to prevent 
corrosion. Do not mistake this for the 
type of lubricant designated for motor- 
unit hearings. At the regular lubricat- 
ing intervals, one or two strokes of the 
plunger of the gun should apply sufficient 
grease to each hearing. 



(2) To lubricate, press the nozzle of the gun 
against the ball oiler pressure fitting and 
force the grease into the hole by pushing 
on the plunger of the gun. Be sure that 
the bearings are not overloaded; over- 
loading will result in the grease oozing 
out of the end castings, being forced into 
the motor, or being thrown on olher parts 
of the mechanism. After lubricating, 
run the motor for a few minutes and then 
wipe off any excess grease that has been 
forced out of the ends of the castings. 
Each time the gun is used for lubricating 
a motor bearing, the plunger should first 
be depressed slightly to make sure that 
grease will be delivered. 
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Plffttrt 77, Rear o/ typing unit, lubrication points. 



44. Painting and Rustproofing 

When the finish on the table has been badly 
scarred or damaged, rust and corrosion can be 
prevented by touching up bared surfaces. Use 
#00 or #000 sandpaper to clean the surface down 
to the bare metal. Obtain a bright, smooth finish. 

Caution: Do not use steel wool. Minute par- 
ticles frequently enter components of the table 
and cause harmful internal shorting and ground- 
ing of circuits. 

a. When a toueh-np job is necessary, apply 
paint with a small brush. When numerous scars 
and scratches warrant complete repainting, re- 



move the components and spray paint over the 
entire table. 

b. Remove rust from the table by cleaning cor- 
roded metal with solvent (SD). In severe cases 
it may be necessary to use solvent (SD) to soften 
the rust and sandpaper to complete the prepara- 
tion for painting. Paint used will be authorized 
and consistent witli existing regulations. 

45. Weatherproofing 

a. General. Signal Corps equipment, when 
operated under severe climatic conditions such as 
prevail in tropical, arctic, and desert regions, re- 
quires special treatment and maintenance. Fun- 



'— gus growth, insects, dust, corrosion, salt spray, 
excessive moisture, and extreme temperatures are 
harmful to most materials. 

h. Tropical Maintenance; A special mois- 
tureproofing and fimgiproofing treatment has 
been devised which, if properly applied, provides 
a reasonable degree of protection. This treat- 
ment is fully explained in TB SIG 13 and TB 
SIG 72. 



c. Winter Maintenance. Special precautions 
necessary to prevent poor performance or total 
operational failure of equipment in extremely low 
temperatures are fully explained in TB SIG 66. 

d. Desert Maintenance. Special precautions 
necessary to prevent equipment failure in areas 
subject to extremely high temperatures, low hu- 
midity, and excessive sand and dust are fully 
described in TH SIG 7">. 



Section III. PREVENTIVE MAINTENANCE SERVICES 



46. Definition and Importance of Preventive 
Maintenance 

Preventive maintenance is a systematic series of 
operations performed periodically on equipment 
to maintain top efficiency in performance, to mini- 
mize unwanted interruptions in service, and to 
eliminate major break-downs. To understand 
what is meant by preventive maintenance it is nec- 
essary to distinguish it from trouble shooting and 
repair. The primary function of preventive 
maintenance is to prevent break-downs and the 
need for repair. On the other hand, the primary 
function of trouble shooting and repair is to locate 
and correct existing defects. Preventive mainte- 
nance is of utmost importance. The usefulness 
of the entire system of communication depends 
upon equipment being ready to operate at peak 
efficiency when needed. 

47. Introduction to Preventive Maintenance 
Procedure 

a. Preventive maintenance is divided into two 
classes: work, which can be completed while the 
teletypewriter remains in service, and work that 
requires that the teletypewriter be taken out of 
service. 

b. The first class of work is limited to operations 
performed on the exterior of the teletypewriter, 
the typing unit cover, the table, and the rectifier 
power unit. 

c. The second class of work includes operations 
that require removal of the following items from 
the table : the typing unit cover, typing unit, key- 
board-transmitter, base, and rectifier power unit. 

d. Detailed information on the individual test 
requirements and adjustments of complicated 
parts and mechanisms are not included in this 



section of the manual. The preventive mainte- 
nance checklist (par. 62) includes references to 
detailed instructions required when making ad- 
justments during the preventive maintenance 
procedures. 

e. Refer to paragraph -13 for lubrication and to 
paragraph 45 for weatherproofing instructions. 

/. Preventive maintenance procedures for com- 
mon classes of parts are grouped as follows : 
Typing unit cover exterior. 
Table. 
Keyboard. 

Cords, cables, and wiring. 
Terminal boards and slip connections. 
Keys and switches. 
Rectifier power unit. 
ff. Detailed preventive maintenance instructions 
are arranged as follows: 

Preparation for preventive maintenance 

(teletypewriter out of service) . 
Table. 
Base. 

Motor unit. 

Typing unit (lesstypobnsket). 
Type basket. 
Keyboard-transmitter. 
Rectifier power unit. 
h. When worn, broken, or defective parts are 
found, repair or replace them. After all preven- 
tive maintenance work has been completed (in- 
cluding detailed lubrication procedure), reas- 
semble the teletypewriter and make the following 
adjustments and tests: 

(1) Motor speed. 

(2) Rangefinder setting. 

(3) Local operating tests. 

Note. When any adjustment Is made or changed. 
always check adjustment of related parts of mech- 
anism. 



48. Preventive Maintenance for Teletype- 
writer Exterior (Equipment in Service) 

a. Typing TJxit Cover. 

(1) Inspect the typing unit cover. Look for 
dents, cracks, marred painted surfaces, 
rust, corrosion, broken glass, loose or 
missing screws, escutcheons, faulty 
hinges, and damaged metal Haps (over the 
polar-neutral key and rungefinder) . See 
that (he copyholder is in good condition. 

(2) Tighten all loose screws, hinges, escutch- 
eons, and the copyholder paper clip. 

(3) Clean the outer surfaces of the typing 
unit cover with a piece of cheesecloth 
slightly moistened with water. To re- 
move oil, grease, or gummy stains on the 
outer surface of the cover, moisten the 
cloth with a littlesolvcnt (SD). Remove 
rust spots from exposed metal surfaces by 
rubbing with an oily cloth. As soon as 
possible, clean and repaint the exposed 
metal surface. 

I. Table. 

(1) Inspect the table for breaks or cracks in 
the metal. Look for marred painted sur- 
faces, missing or loose screws, and dust, 
dirt, or corrosion, especially at the front 
of the table and on the front shelf. 

(2) Tighten all loose screws and other fasten- 
ings. If loose power receptacles, jack 
blocks, or terminal boards under the 
front of the table are found, tighten them 
(par. 146). See that the supports of 
the front shelf are secure. Make sure that 
the rubber foot at the bottom of each leg 
of the table is in place. Tighten the 
screws at the back of the table that hold 
the electrical service unit in place. 

(3) Clean the outer or painted surfaces of 
the table, using cheesecloth and water, 
or solvent (SD) as stated in a(3) above. 
Use a suitable brush to clean out any dust 

and dirt which might have accumulated 
in the corners of the front shelf. Repaint 
exposed metal surfaces as soon as possible, 
c. Kr.YnOAKD. 

(1) Inspect the keyboard. Look for cracked 
keylevers. Note that the keyboard frame 
is secure and is not cracked or broken. 

(2) Tighten the two thumbscrews that hold 
the keyboard casting to the base (fig. 4). 



Note that the keytops arc secure on each 



n» 



keylever. 

(3) Clean the keytops, keyboard frame, space 
bar, and the top of the table immediately 
under the keyboard. Use a damp cloth 
to clean the keytops. Never use solvent 
(SD) on rubber keytops. Remove rust 
by rubbing with an oily rag. Clean and 
repaint exposed. metal surfaces. 

(4) Lubricate the keylever guide surfaces as 
directed in paragraph 43. 

d. Rectifier Power 1 nit. 

(1) Make mire that power has been discon- 
nected lefore touching this unit. Inspect 
the exterior of the rectifier power unit. 
Look for loose screws and fastenings. 
See if the door can be fastened securely. 
Look for cracks and dents and distortion 
of the rectifier power unit cover. See that 
the cover tits securely over the electrical 
parts. 

(2) To tighten cable and cord clamps and 
electrical connections, remove the pro- 
tective cover of the rectifier power unit. 
Tighten the fastening screws that hold 

l he cover in place and those that secure .«. 
the door. If cords and cable appear lo 
be loose, refer to paragraph 57. 

(3) Clean the protective cover of the rectifier 
power unit as described in «(3) above. 

49. Preparation for Preventive Maintenance 
Inspection (Equipment Out of Service) 

a. For a thorough preventive maintenance in- 
spection the teletypewriter must be taken out of 
service and partially disassembled as outlined in 
b below. Prepare a suitable work table or bench 
upon which to set the components after removal : 
from the teletypewriter table. Spread several 
sheets of paper under and around the work table 

to catch small parts or hardware that may be -i 
dropped during disassembly of equipment. 

b. Remove the equipment from service and dis- 
assemble it as follows : 

( 1) Disconnect the power from the teletype- 
writer. If power leads are connected di- 
rectly to a power terminal board, open 
the service switch before disconnecting 
these leads. Tf there is no service switch, 
disconnect the power leads (using line- ^ 
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man's gloves) at the terminals on power 
terminal board. Refer to paragraph 20. 
Caution: Be careful not to short-cir- 
cuit the power leads by allowing them to 
touch each other or any grounded part 
of the equipment. Alwai/t tape exposed 
ends of live conductors. 

(2) Disconnect the power cords from the rec- 
tifier at the receptacles and the power 
connections in the front of the table. 

(3) Disconnect the operating components by 
pulling the red and black plugs out of 
their respective jacks. Disconnect the 
signal lines at line terminals Jfos. 7, 8, 
9, and 10 at the line and battery terminal 
board of the table. 

A'ofc. Always tag each signal line as it is re- 
moved from a terminal, so as to Indicate polar- 
ity, location al the line terminal board, and type 
of signal (neutral, polar, or polarentlal) char- 
acteristic of the related circuit. 

(4) Remove the typing unit cover as follows: 

(a) Remove the paper from the teletype- 
writer. Remove the platen crank. 

(b) Lift off the typing unit cover and set 
it aside out of the way. 

(5) Remove the following components in the 
order indicated : 

(«) Remove the keyboard by loosening the 

thumbscrews that hold the assembly 
to the base (fig. 86). Set the entire 
assembly aside and protect it against 
dust and damage. 

(b) Unscrew and remove the three large, 
Hat, knurled screws that hold the typ- 
ing unit to the base (fig. 4). Lift the 
typing unit off the base and set it upon 
a work table or bench so that it is sup- 
ported by the hexagonal studs (fig. 14) 
on the bottom of the typing unit. 
Cover the typing unit and protect it 
against dust, dirt, or damage. 

(c) Remove the relay (fig. 32) from the 
base. Set the relay aside where it can- 
not be damaged. Do not remove the 
relay cover unless servicing is neces- 
sary. 

(d) Remove the mounting screws that hold 
the motor unit to the base. Lift off the 
motor unit. (fig. 12) and replace the 
screws in the base so that they will not 






bo lost. Set the motor unit aside and 
protect it so that the governor will not 
be disturbed. Protect the motor unit 
against dust and damage. 

(e) Lift the base so that the cords and 
wiring at the right front corner can 
be. pulled through the cut-out hole in 
the table top. Do not use force to pull 
the plugs at the ends of the cords 
through the cut-out hole. 

(/) Lift the rectifier off its shelf at the 
front of the table. Place it where it 
will not be damaged or dropped. Pro- 
tect it against entry of dust and dirt. 

50. Preventive Maintenance for Teletype- 
writer Table 

a. Tor. Inspect the protective pad and the 
steel channels that bold the pad in place. Look 
for worn spots and cut or frayed edges on the 
pad. Examine the pad guides or molding. Lo- 
cate, broken, cracked, or bent edges and corroded 
or rusted places. Tighten all mounting screws. 
Tighten the rails Or metal moldings that hold the 
protective pad in place, and restore them to their 
normal condition by carefully bending the edges. 
Brush away all dust and dirt and clean corroded 
places. Use an oily rag to remove rust spots. 
Clean and repaint exposed metal surfaces. Use 
a stream of clean dry air to blow out dust from 
between contacts and springs. If the protective 
pad on top of the table cannot, be cleaned, replace 
it. To remove gummy, oily, or greasy spots from 
the table top, use cheesecloth moistened with sol- 
vent (SD). Brush out. dust and dirt from the 
under surface of I he table. 

b. Exns and Front. Inspect the ends of the 
table. They are made of sheet steel and may be 
cracked or dented, or the. paint may be marred and 
exposed surfaces rusted. Open and expose the 
interior of the electrical service assembly in the 
front of the tabic (drop the hinged cover by 
loosening two bottom screws). See that the line 
and test jacks are in good condition and that they 
operate normally. 

c. Front of Table. Inspect the electrical out- 
lets, electrical service assembly (opened), and 
other electrical connections. Look for loose 
mounting screws, dirt, dust, rust, or corrosion. 
Examine the mounting holes into which the screws 
are fastened. Note any bent, cracked, or broken 
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metal or bakelite receptacles or fittings. See that 
terminal boards are held in place securely. If 
any mold is noticed, burn a 50-watt lamp or other 
suitable heating unit inside the table until sur- 
faces are thoroughly dry. Tighten all screws. 
If necessary, replace or tighten the signal or 
power line terminal boards and connections. 
Tighten the jack blocks, the electrical outlets, and 
the receptacles. Do not remove (hem to tighten 
conductors that terminate at these connection 
devices. Brush out all dust and dirt from the 
shelf upon which the rectifier power supply rests. 
Use a suitable brush or stream of clean dry air to 
clean out the compartment in which the line and 
power terminal boards are located. Blow all dust 
and dirt out of the compartment that holds the 
jacks and line resistors. See if jack springs and 
resistors require tightening. Clean away all 
corrosion and rust. Remove rust, then clean the 
surface and paint all exposed metal surfaces. If 
the table has been weatherproofed, apply the pro- 
tective coating where it is necessary. Do not 
damage the weatherproof coating that protects the 
conductors which terminate at electrical recep- 
tacles, outlets, and jacks. 

d. Back of Tanix. Brush out dust and dirt 
from the under surface of the table. Clean all 
surfaces as described in a above. 

e. Adjustments. The only parts of the table 
that may require adjustment are: 

(1) Electric power connections and contacts 
in power terminal boards, plugs, recep- 
tacles, and outlets. 

(2) Electrical signal circuit contacts in line 
terminal boards and line jacks. 

Note, lie sure to close the electrical service 
assembly cover. 

51. Preventive Maintenance for Teletype- 
writer Base 

a. Inspect the base for loose screws, cracked or 
chipped paint, broken or damaged metal parts, 
cracked or broken electrical contacts, and insulat- 
ing materials. Adjust, repair, or replace fuse 
blocks, electrical outlets and electrical terminals 
and contacts as directed in paragraph 198. 

b. Tighten all screws, nuts, and bolts of the base. 
See that the terminal boards, electrical outlets, and 
fuse block are securely in place. If spring con- 
tacts such as those that complete the electrical cir- 
cuits to the typing unit, motor unit, keyboard- 



transmitter, etc., and the SEND EEC BREAK ^ 
contacts requiro tightening, refer to chapter 4. 
See that the corner mounting feet at the bottom 
of the base unit are tight and that the bottom plate 
is securely fastened in place. 

o. Use, a lint- free cloth or soft brush to clean the 
base. Use a stream of clean air to blow out dust 
and sand from inaccessible places. Use an oily 
rag to remove rust spots. Clean away all corro- 
sion and any oil that may have dripped onto the 
base from the typing unit or motor unit. The 
bottom plate of the base may be removed, if neces- 
sary, to clean under the surface containing the 
keyboard, motor unit, and typing unit spring con- 
tacts. Do not attempt to clean, contact springs. 
Clean and repaint all exposed metal surfaces. 
Renew the weatherproof coating, if necessary (par. 
45). Clean dust from resistors and capacitors in 
the rela}' mounting. Clean only the outside cover 
of the relay unless the relay appears to be causing 
trouble, in which case adjust as directed in chap- 
ter 4. 

d. The rails upon which the keyboard-transmit- 
ter slides onto the base, the surfaces upon which 
the typing unit rests, and certain other points may 
require lubrication. Kefer to paragraph 43 for —^ 
lubrication instructions for the base unit. 

52. Preventive Maintenance for Motor Unit 

a. The motor should turn freejy, smoothly, and 
quietly when turned by hand and when under 
power. Check the motor unit for evidences of 
overheating, which may be indicated by discolora- 
tion or a smell of burned insulating material. 
Look for loose pinion-holding screw, loose gover- 
nor (to shaft) holding screw, motor mounting 
screws, looseness of the target, and broken or bent 
governor bracket. See that the lamp, switch, and 
lamp housing are in good condition. If they arc 
not in good condition, refer to paragraph 2CKi. 

b. Tighten the screws that hold the motor to the 4 
motor unit, base plate. See that the governor-ad- 
justing bracket, governor-adjusting lover, target 
lamp, and lamp housing are secure. Tighten the 
pinion on the motor shaft, if necessary. Tighten 

the target on the motor shaft. Do not adjmt the 
motor plate adjustment screw (fig. 252). 

c. Clean the exterior of the motor only. If the 
commutator appears to be marked or dirty, clean 
it as instructed in chapter 4. Remove all dust, 
dirt, grease, and corrosion from the outside of the /-t^ 






motor, external motor-governor contacts, and 
motor mounting plate. See that the governor is 
clean and the wires leading to the motor are intact 
and clean. If they arc oil-soaked and require re- 
placement, proceed as directed in paragraph 203. 
Clean and repaint all exposed metal surfaces. 

(I. Adjust the motor unit, governor bracket, and 
governor lever as directed in chapter 4. Adjust 
the motor alinement as instructed in paragraph 
865. Make oilier adjustments of the motor unit in 
accordance with instruction in paragraphs 399 to 
409. 

o. Lubricate the motor unit in accordance with 
instructions in paragraph 43. 

53. Preventive Maintenance for Typing Unit 
(Less Type-Bar Carriage) 

Remove the type-bar carriage and place it aside 
where it will be protected from dust, dirt, and 
damage. 

a. Inspect the typing unit for — 

(1) Cracks or other damage to the frame 
casting. 

(2) Loose, broken, or missing mounting 
screws. 

(3) Bent, broken, or worn levers, vanes, roll- 
ers, bearings, shafts, and gears, and see 
that all parts move freely. 

(4) Missing, broken, or distorted springs and 
spring posts. 

(5) Binding, excessive wear, or damage to 
the main shaft and associated gears, bear- 
ings, cams, clutches, and springs. 

h. Tighten loose screws, bolts, or nuts, only if 
they are not a part of same adjustment. If part 
of an adjustment, adjust only according to 
chapter 4. 

c. Use a piece of clean cheesecloth (or other lint- 
free cloth) folded over a stick of wood of appro- 
priate size to remove all grease and oil that have 
accumulated dust and dirt. Clean between the 
vanes, between the printing bail blades, between 
the function levers, and in other relatively hard- 
to-reach places. Be careful not to bend or distort 
any of the metal linkages. Use a clean cloth to 
remove oil or grease from all accessible surfaces. 
Do not permit dirt, grit, or other foreign matter 
to drop into bearings or on working surfaces. 
Wipe each bearing with a piece of clean cloth. 
Loosen the rangefinder retaining screws. Remove 
the left screws completely and slip the rangefinder 



olf the remaining screw (with the slotted screw 
hole). Use a clean piece of cloth folded over a 
stick to remove oily deposits of dirt, dust, paper, 
lint, etc., from the outer surface of the selector 
magnet mechanism and rangefinder. Flush the 
selector mechanism by pouring a small amount of 
siil vent (SD) between the separator plates. Re- 
peat the flushing process as necessary. Use only 
about 1 tablespoonful of solvent each time. Do 
not take the selector mechanism apart unless the 
foreign material cannot be removed by Hushing. 
Only well-qualified personnel will disassemble the 
selector mechanism. To remove the glaze and 
aid in eliminating paper slippage, wipe the platen 
surface with a piece of clean cheesecloth slightly 
dampened with solvent (SD). 

Caution: Use dry-cleaning fluid sparingly on 
rubber platens. Excessive amounts of dry-clean- 
ing fluid will swell the rubber and cause it to split. 
This makes the platen unfit for further use. 

</. Make only those adjustments directed in 
chapter 4, unless trouble or defects are found. 
These adjustments are to be made only by 
thoroughly experienced personnel who are 
equipped with the necessary tools, gages, spring 
scales, etc. The exact requirements for these ad- 
justments, and others if necessary, are given in 
chapter 4. 

e. Lubrication instructions for the typing unit 
are given in paragraph 43. 

54. Preventive Maintenance for Type-Bar 
Carriage 

a. Inspect the type-bar carriage for the follow- 
ing: 

( 1 ) Missing mount bag screws, bolts, and loose 
parts. 

(2) The frame for cracks or other damage. 

(3) Each bell crank, code bar, and type bar 
to determine that parts are not bent or 
distorted, and that they are in good con- 
dition and operate freely. 

(4) Each type bar for missing or damaged 
type pallets. 

(5) Lcvei-s, gears, shafts, and bearings for 
signs of excessive wear or damage, loose 
parts, or excessive oil or grease. 

(6) Missing, broken, or distorted springs. 

b. Tighten all loose screws, bolts, and parts 
other than those that are adjustments. For adjust- 
ments, refer to chapter 4. 






c. Prepare a pad of cheesecloth large enough to 
cover an area about 8 inches square. Insert this 
pad between the type bars and the backstop so 
as to catch dirt and cleaning fluid (solvent (SD) ) . 

(1) Wipe the face of the type pallets with a 
piece of cheesecloth moistened in solvent 
(SD). Do not bend the type bars. 

(2) After the pallets are dry, brush them 
with a clean, dry typewriter brush. 

(3) Repeat the cleaning process as necessary. 
Tilt the type-bar carriage and flush the 
solvent through the segment slots. 

Caution: Flushing with dry-cleaning 
fluid destroys existing lubrication. Re- 
lubricate the parts after they are thor- 
oughly dry. 

d. Refer to chapter 4 for necessary adjustments. 
Adjust the type-bar carriage as required. Ad- 
just the ribbon mechanism. 

e. Refer to paragraph 43 for lubrication 
instructions. 

55. Preventive Maintenance for Keyboard 
and Transmitter 

a. Inspect the keyboard-transmitter for the 
following: 

( 1) Cracks or other damage to the frame and 
the mechanical linkages that connect the 
transmitter mechanism to the keyboard 
assembly. 

(2) Loose, missing or broken screws, nuts, 
bolts, fastenings, and electrical connec- 
tions. Frayed or broken wire insulation 
and oil-soaked wiring or insulation. 

(3) Level's, pawls, latches, selector bars, 
springs, bearings, etc. See that all parts 
move freely and are not damaged or 
broken. 

(4) Missing, broken, or illegible keytops. 

(5) Missing, broken, or distorted springs. 

(6) Damaged or broken drive-shaft gear and 
associated gear clutch and bearings for 
binding. 

(7) Transmitting contact assembly for worn, 
burned, or dirty contacts and insulation. 

b. Do not tighten parts which require clearance 
or tension adjustments. For tightening electrical 
connections, refer to chapter 4. Tighten all 
screws and bolts that arc not part of an adjust- 
ment. 



c. Clean the keyboard and transmitter as 
follows: 

(1) Clean the keytops with a piece of cloth 
moistened in water. 

(2) Blow out or brush away dust and debris 
that may have accumulated in the trans- 
mitter mechanism and around the me- 
chanical levers connecting it to the key- 
board. 

(3) Burnish or file the contacts if dirty, built- 
up, or pitted. 

(4) For complete disassembly, repair, or ad- 
justment instructions, refer to chapter 
4. At that time normally inaccessible 
points of the equipment may be reached 
for cleaning. 

d. For adjustment of the transmitter and key- 
board, refer to chapter 4. 

e. For lubrication data refer to paragraph 43. 
Make certain that the transmitter shaft is well 
lubricated and turns freely. 

56. Preventive Maintenance for Rectifier 
Power Unit 

Place the rectifier power unit on a table or bench. 
Lift off the covor. ."^ 

a. Inspect for loose connections, damaged or 
broken parts, and defective or burned-out wiring. 
Look for evidence of overheating, noting whether 
the transformer, filter reactor, and the selenium 
rectifying stack appear to be discolored. Check 
for corroded or burned-out fuses. Remove any 
strap used to strap a blown fuse. Look for loose 
cable or cord connections and for loose connections 
at the tap-and-fusc cord panels. 

b. Tighten all loose screws, bolts, nuts, cable 
clamps, etc. See that the terminal screws on the 

tap, fuse, and cord panels are tight. Do not : 

tighten the drawholt of a stuck type rectifier unit. 
Solder any loose or broken connections. Bend the 
prongs of power plugs to insure a tight fit in the 
sockets. 

c. Use a suitable brush, a stream of clean dry air, 
and cheesecloth to clean away dust, dirt, and oily 
or gummy deposits. To remove stains or dirt that 
cannot be removed with a cloth dampened in water, 
use a cloth dampened in a small quantity of sol- 
vent (SD). Use (only if absolutely necessary) a 
small brush such as a camol's-hair touch-up brush 
to clean between rectifier stack disks. Remove all 

rust spots with an oily rag. Repaint all exposed ,-->, 



metal surfaces, and arrange to restore weather- 
proof coatings as directed in paragraph 45. To 
remove corrosion from fuses or their holders use 
No. 000 sandpaper or crocus cloth and wipe clean 
with a dry cloth. 

57. Preventive Maintenance for Cords, 
Cables, and Wiring 

Preventive maintenance procedure covered in 
this paragraph applies to the wiring located in the 
following items: the base, the typing unit, the 
keyboard-transmitter, the motor unit, and the 
rectifier power unit. Wires which are tied to- 
gether or cabled are sometimes called wiring har- 
ness. Wiring on equipment which is operated 
in all kinds of weather and moved over many kinds 
of terrain is subjected to severe punishment; there- 
fore, check the wire at all times. 

a. Inspect for cracked or deteriorated insula- 
tion, frayed or cut insulation at connecting or sup- 
porting points, and strain due to improper place- 
ment. Look for kinks and poor supporting means. 

b. Tighten loose fasteners, cable clamps, and 
wiring connections. Be sure to tighten ground 
connections. A loose or inefficient ground may 
interfere with operation of the equipment in a 
manner difficult to trace, and may also nullify 
lightning protection for equipment and personnel. 
Repair loose or broken soldered connections. 

c. Clean connector straps when necessary. To 
clean a connector strap, remove it and scrub it 
with a clean brush dipped in solvent (SD). Dry 
it thoroughly with a cloth. If connectors are 
corroded, clean them with No. 0000 sandpaper. 
The contact surface of a connector should always 
be clean and bright. Remove corrosion, rust, dirt, 
and dust from ground connections. Make sure 
that the outer insulating cover of cords and cables 
is wiped clean. If necessary, use a clean cloth 
moistened in water. Never use oil or solvent 
(SD) on rubber insulation. If the weatherproof 
coating of fabric-covered wire requires renewal or 
repair, refer to paragraph 45. Clean plugs with 
polish, metal, paste. 

d. Adjustment of wiring is normally confined to 
arranging it so that it does not interfere with 
opera) ion of mechanical parts. It may be neces- 
sary to resolder connections or to replace wiring 
or conductors when they become worn or damaged. 



58. Preventive Maintenance for Terminal 

Boards and Slip Connectors 

Terminal boards used as receiving, connecting, 
and distributing points for electrical circuits are 
usually made of a strip of insulating material and 
one or more types of electrical connectors. These 
devices may be either solder or screw terminals, 
contact springs, or contact lugs. They require 
little preventive maintenance unless the wiring is 
changed. 

a. Inspect terminal boards for cracks, breakage, 
dirt, and looso connecting or mounting screws. 
Examine the connections for mechanical defects 
(broken or stripped screws and threads), dirt, 
grease, and corrosion. 

b, Tighten loose screws, lugs, and mounting 
bolts. Use tools of the correct size. Do not strip 
threads by exerting too much force. Solder loose 
or broken connections. 

o. Using a clean dry brush, clean the terminal 
boards. Wipe off excess moisture with a clean 
dry cloth. When necessary, the insulation strips 
may be cleaned with a cloth moistened in solvent 
(SD). Wipe thoroughly and remove all lint. 
Remove and clean corroded or loose connections 
with a piece of No. 0000 sandpaper or crocus cloth. 
Use carbon tetrachloride to clean electrical con- 
tact surfaces of all connecting devices. 

d. Adjust the spring tension of contact springs 
when necessary. To increase spring tension, take 
hold of the spring near its anchor point with a 
spring bender or a pair of duck-billed pliers. 
Twist the tool slightly in the direction in which 
it is desired to increase the tension, and move the 
tool continuously along the slight bow (or curva- 
ture) in the spring. Test the action of the spring 
after each adjustment. Be careful to keep all 
soldered connections intact. If resoldering is 
necessary, refer to chapter 4. Never lubricate an 
electrical contact. 

59. Preventive Maintenance for Keys and 

Switches 

a. All keys and switches on the teletypewriters 
are grouped as a common class. No specific infor- 
mation is provided for any particular key or 
switch. 

b. Inspect the mechanical action of each key 
and switch. Look for dirt or corrosion. Operate 
each key or switch to see that it moves freely. 
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Note the amount of spring tension and any 
excessive looseness. 

c. Tighten loose screw lugs and mounting bolts. 
Remove loose connections which are dirty or cor- 
roded, and clean them before tightening or solder- 
ing. Tighten switch connections and repair 

broken solder connections. 

d. Wipe off excess moisture. Clean the exterior 
surfaces of keys and switches with a stiff brush 
moistened insolvent (SD). Never apply solvent 
(SD) to rubber keytops. Clean corroded and 
dirty contacts when necessary. Use a burnishing 
tool to polish contact surfaces after cleaning with 
abrasives such as No. 0000 sandpaper, crocus cloth, 
or a contact file. If contacts are pitted or burned, 
use the contact file to restore the surfaces and 
then polish with a burnishing tool. 

e. Never lubricate an electrical contact surface. 
If mechanical linkages require lubrication, refer 

to paragraph 4:1 for the necessary instruction. 



60. Preventive Maintenance Schedules and 
Records 

a. A chart should be prepared showing the vari- 
ous teletypewriter sets in the installation, the 
average number of horn's of operation daily, the 
dates the routines are scheduled, the dates the 
routines are completed, and by whom completed. 
Figure 78 shows a typical schedule. The schedule 
should be based upon accurate information ami 
should be, revised from time to time as conditions 
change. The record form used may cover time 
intervals of 1 month, 2 months, or any other in- 
terval desired by the officer in charge of the instal- 
lation. The recommended time intervals for 
equipment routines are — 

(1) Equipment in operation 12 to 24 hours 
daily — rout ine every 10 days. 

(2) Equipment in operation 8 to 12 hours 
daily — routine every 15 days. 
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TYPE OF EQUIPMENT AND SET NO. 




APRIL 


MAY 


JUNE ( 




MODEL 15 TELETYPEWRITER SET NO. 1 


DATE 
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10 


20 
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_ 24 HOURS DAILY 
i OPERATION 


AVERAGE NUMBER OF HOURS OF 
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24 
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MODEL 15 TELETYPEWRITER SET NO. 2 


DATE 
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15 
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IS 


30 


- 
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3C 


12 HOURS DAILY 
--- OPERATION 


OATE 
COMPLETED 


- 


it 


31 














AVERAGE NUN8ER OF HOURS OF 
OPERATION DAILY 


12 
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MODEL 19 TELETYPEWRITER SET NO. 1 


DATE 
SCHEOULED 
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20 
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20 


30 
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AVERAGE NUMBER OF HOURS OF 
OPERATION DAILY 


24 
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•'' 
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COMPLETED 
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) 


AVERAGE NUMBER OF HOURS OF 
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DATE 
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*~ — 8 HOURS DAILY 
OPERATION 
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Figure 78. Typical preventive maintenance routine schedule. 
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(3) Equipment in operation 8 hours or less 
daily — routine every 30 days. 
b. The above time intervals for equipment rou- 
tines arc based on operating conditions such as are 
found in the average business office in the conti- 
nental United States. When equipment is being 
operated in localities where there are cxt reme tem- 
peratures, excess moisture, dust, dirt, or sand, or 
other adverse conditions, the routine schedules 
should be established on whatever intervals are 
necessary to keep the equipment in operating con- 
dition. 

61. Use of Preventive Maintenance Check- 

list 

Paragraph 62 is a preventive maintenance 
checklist for Teletypewriters TT-5/FG and 
TT-6/FG. Preventive maintenance procedures 
which operators may perform are indicated in a 
below. Preventive maintenance procedures de- 
scribed in paragraph 625 are those which only 

more qualified maintenance personnel perform. 
The time intervals shown on the checklist may be 
reduced at any time by the local commanding offi- 
cer. However, for best performance of the equip- 
ment, the operations must be performed at least as 
frequently as called for in the checklist. 

62. Preventive Maintenance Checklist for 

Teletypewriters TT— 5/FG and TT— 6/FG 

a. Preventive Maintenance bx Operators. 



6. Preventive Maintenance by Field Main- 
tenance Personnel. 



Item 

No. 


Whni to chock 


When to 
check 


How to check 


1 


Teletype- 


Daily. _ 


Inspect for damaged 




writcr ex- 




places, chipped paint. 




terior. 




dirt, dust, rust, corro- 
sion, and loose or miss- 
ing screws. Tighten all 
loose screws. Clean with 
clean dry cloth slightly 
moistened with solvent 
(SD) to remove oil, 
grease, or foreign mat ter. 
Wipe with dry cloth. 


2 


Rectifier 


Daily . _ 


Check for cleanliness. 
Clean with clean dry 
cloth in same manner 
that item No. 1 is 
cleaned. 


3 


Motor speed, - 


Daily . . 


Check and adjust motor 
speed (pars. 22b and 
208). 



What to chi'ck 



Typing unit 
(less type- 
bar 
carriage). 



Type-bar car- 
riage. 



Keyboard 



a. Clean all mechanical parts; 

inspect and adjust range- 
finder setting (pars. 22e 
and 285), the armature 
trip-off eccentric screw 
adjustment (par. 282), 
and the selector armature 
end play and locking 
wedge (pars. 263 and 
267). Inspect, clean, and 
adjust the magnet bracket 
(par. 284), the carriage- 
return latch-bar latch 
(par. 337), and the car- 
riage-return lock-bar latch 
eccentric screw (par. 338). 

b. Inspect spring posts (214- 

pound (or more) tension). 

c. Inspect the function-bail 

cam roller, the function- 
lever bail roller pivot 
bearings, the printing-bail 
cam roller, and the cam 
roller pivot bearings. 

(I. Inspect, clean, and adjust 
relays (pars. 414 through 
418). 

c. Inspect and adjust the plat- 
en assembly (pars. 194 
and 287); the dash pot 
(pars. 316 and 377); the 
left-hand margin adjust- 
ment (pars. 377 and 36(1). 

/. Inspect, clean, and adjust 
the motor-stop contacts 
(par. 277) ami the slip 
connections (pars. 198 
and 413). 

». Lubricate tho entire mech- 
anism (par. 43). 

a. Inspect and clean all me- 

chanical parts (par. 163). 

b. Inspect andadjusttberibbon 

mechanism; check the 
type-bar back stop (par. 
232). 
<•. Lubricate the entire mech- 
anism (par. 43). 

a. Clean all mechanical parts 

(par. 163). 

b. Inspect, clean, and adjust 

the transmitting contacts 
(par. 382). 
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b. Pbeventivb Maintenance by Field Main- 
tenance Personnel — Continued 



b. Preventive Maintenance by Field Main- 
tenance Personnel — Continued 



/-\ 



£ 




H 




s 


What to check 


y& 


How to check 


a 




js"** 






Keyboard — 




c. Inspect, tighten, and clean 




Continued 




the terminal board and 
the wiring (par. 103). 

(/. Inspect and clean the polar- 
neutral key (par. IG3). 

e. Lubricate the entire mech- 
anism (par. 43). 


4 


Base 


X 


u. Inspect and clean u!I me- 








chanical parts (par. 163). 








b. Inspect, tighten, and clean 








terminal boards and clip 








connections (par. 103) 








and cords, wiring, and 








plugs (par. 163). 








c. Clean and adjust the send- 








rccclve-break mechanism 








(par. 360). 








d. Inspect and clean the motor 








switch (par. 163). 








e. Lubricate the entire mech- 








anism (par. 43) 


5 


Motor unit 


X 


a. Clean the exterior (par. 

163). 

b. Check general over-all con- 

dition (par. 167). 

c. Inspect and tighten the 

motor pinion gear. 

d. Inspect and clean the arma- 

ture commutator, brushes, 
and brush holders (par. 
1G9). 

e. Inspect and clean the gov- 

ernor (pars. 179 and 181). 
/. Inspect, tighten, and clean 
the wiring and the light 
switch. 






| g. Lubricate the entire motor 








unit (par. 43). 



I 




is 




B 


What to check 


How lo check 


S 




*"" 




6 


Tabic... 


X 


Inspect, tighten, and clean the 
entire table, especially ter- 
minal boards, switches, wir- 
ing, and jacks (par. 163). 


7 


Rectifier 


X 


a. Clean the entire rectifier 

(par. 163). 

b. Inspect, tighten, and clean 

cords and wiring, and the 
rectifier stacks. 

c. Inspect, tighten, clean, and 

adjust the tap-changing 
panel (par. 42S). 

d. Check fuse (pars. 140 and 

163). 


• X indicates when oper 


atious aro to bo performed and is determined by 


averaite hours of use as folio 


ws: 




Normal temperatures 


Tropical temperatures 


Up to 8 hours per day. 


Every 30 days 


Every 1.'. days. 






Every 10 days. 
Every 7 days. 


12 


to 21 hours per day . . 


Every 10 days..' 



63. Trouble-Shooting on Organizational 
Maintenance Level 

Trouble-shooting on the organizational main- 
tenance level requires that trouble be traced to the 
faulty component as quickly as possible. It must 
then bo determined whether the componont can 
be repaired on the organizational level or must be 
sent to a Held repair shop. Within the scope of 
the personnel and tools available, follow the 
trouble-shooting and repair instructions contained 
in chapter 4. 
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CHAPTER 4 
FIELD MAINTENANCE INSTRUCTIONS 



Section I. GENERAL REPAIR PROCEDURE 



64, Outline of Repair and Adjustment Pro- 
cedure 

Service failures can be kept to a minimum by 
careful handling of equipment during installa- 
tion, by completing preventive maintenance as 
specified in chapter 3, and by thoroughly investi- 
gating and correcting all troubles which are en- 
countered. When service faults are discovered, a 
definite plan of corrective maintenance procedure 
will reduce both the time the equipment is in- 
operative and the amount of work required to com- 
plete the repairs. Section II includes a complete 
explanation of the purpose and operation of the 
various parts and circuits. An understanding of 
how the various mechanisms function will assist 
greatly in determining when the equipment is 
operating correctly, when it requires repairs, and 
when repairs are required whether it will be more 
practical to replace a part or to make the repair. 



65. Trouble Locating 

Section IV describes methods of isolating and 
locating different troubles. It also provides step- 
by-step analysis procedures in the form of trouble 
analysis charts. 

a. Tools and Test Equipment. Paragraphs 
37 and 38 describe the tools and test equipment 
normally required. With these items, all of the 
clearances, spring tensions, speed of rotation, and 
other adjustments necessary to determine that 
the entire teletypewriter is functioning properly, 
may be checked. 

b. Repair and Replacement. This chapter 
furnishes recommended procedures for the repair 
and replacement of those parts and units which 
experience the most wear. Only qualified and 
authorized personnel should attempt repair and 
replacement. 

c. Requirements and Adjustment. This chap- 
ter furnishes all the test requirements and ad- 
justment values required to make a complete check 
and adjustment of all teletypewriter mechanisms. 



Section II. DETAILED FUNCTIONING OF EQUIPMENT 



66. General Theory of Operation 

a. General. Teletypewriters are motor-driven 
electromechanical devices that can interchange 
typewritten messages between two or more points 
connected by appropriate communication chan- 
nels. Basically, each teletypewriter converts 
mechanical motion into electrical impulses when 
transmitting. When receiving, they convert elec- 
trical impulses into mechanical motion. The 
material in this section of the manual discusses the 
sequence of mechanical operations of the trans- 
mitting equipment that results in the transmission 
of electrical impulses, and the final mechanical 



action at the receiving teletypewriter necessary 
for the typing of messages. The components dis- 
cussed in this section are the keyboard-transmitter, 
the typing unit, the base unit, the table, the recti- 
fier power unit, and the motor unit which provides 
mechanical power for the other components of 
the equipment. 
b. Electrical. 

(1) Power circuits. The power circuits of 
Teletypewriters TT-5/FG and TT-6/FG 
consist of the incoming power lines, wir- 
ing, switches, fusing devices, receptacles, 
and outlets. In addition, the base upon 
which the motor unit is mounted contains 
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SPINDLE RETAINING PLATE 



SINGLE DOUBLE 
LINE FEED LEVER 



LEFT MARGIN 
ADJUSTING SCREW 



PULL BAR BAIL 
GUIDE ROLLER 
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O 



TRANSMITTING 
CONTACTS 



MOTOR SWITCH 



POLAR NEUTRAL KEY 



KEYTOP 
KETLEVER TM22I5-B9 



Figure ~l>. Teletypewriter, assemWed, less cover. 



wiring and slip connections by which 
power is brought lo the motor unit. The 
power circuits are discussed in para- 
graphs 10S through 120. The rectifier 
power unit is discussed in paragraph 120. 
Signal circuits. The incoming signal 
lines, as well as the conductors for the 
send circuits, are completed by means of 
the line terminal boards at the table. The 
signal line jacks (fig. 13G) are used to con- 
nect the typing unit and keyboard-trans- 
mitter to the line. Signal circuits of 
Teletypewriters TT-5/FG and TT-6/FG 
are arranged so that the transmitting 
contacts of the. keyboard-transmitter di- 
rect their signals to the selector magnets 
of the teletypewriters with which they 
communicate. The local selector magnet 
(through the polar line relay) also re- 
ceives transmission from both the remote 
and local transmitting contacts, except 
when the equipment is arranged for full- 
duplex operation. 



(3) Local circuits. The local circuits of 
these teletypewriters are those by which 
the selector magnet and associated mech- 
anism of the typing unit arc energized. 
The local circuits are shown in figures 
143, 155, and 283. Figure 150 shows the 
arrangement of the terminal boards on 
the base which complete the power and 
signal circuits to the various assemblies 
and operating components. A local test 
■ circuit also is provided. The line cord 
plugs may be plugged into the test jacks 
(fig. 136) so as to connect the operating 
components of these teletypewriters in 
this circuit. Line current adjustment for 
the local test circuit is provided by the 
2,500-ohm resistor (fig. 151). The other 
resistor (2,000-ohm) shown in figure 151 
is used when these teletypewriters sup- 
ply current to the line. 

c. Mechanical. The sequence of mechanical 
operations that are performed when Teletype- 
writers TT-5/FG and TT-6/FG are operated is 
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TYPE BARS 




PULL BARS 



CODE BARS 



BELL CRANKS 



Figure no. Typing unit with receiving mechanism, left Iron! el 



described in the following paragraphs. Adjust- 
ment data for the mechanical assemblies appears 
in section VII of this chapter. 

67. Motor Unit 

(fig. 81) 

a. Description and Purpose. The motor unit 
is an assembly mounted upon a base plate and 
comprises a motor with a governor and rotating 
target, and a lamp and lamp bracket. The lamp 
is used to illuminate the target during adjust- 
ment of the motor speed. The motor is series- 
wound and operates on 50/60-cycle ac. Mechan- 
ical power for the typing unit is provided by 
gearing it to the shaft of the motor. The motor 
mounting plate may be moved laterally for proper 
horizontal alinement with the main shaft gear, and 
a motor adjusting screw provides for proper ver- 



tical alinement. The motor unit is shown in place 
on the base unit (fig. 81). 

h. Operation. The motor operates continu- 
ously "I 2,1C0 rpm. Power for the motor is pro- 
vided by connections on the cord panel of the 
rectifier power unit. The motor speed is adjusted 
by means of the governor. Propel speed is Jeter- 
mined with the speed indicator and target. 

C8- Governor 

n. Description and Purpose. The governor 
(lig. 81) is attached to the end of the motor shaft 
opposite the shaft upon which the motor pinion 
is fastened. The governor resembles a flywheel 
and bus a series of white and black spots painted 
on its outer rim. The alternate black and white 
segments constitute the target by which correct 
speed is determined with the speed indicator. The 
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OUTER DISK 
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Figure 81. Motor unit mounted on banc. 



TM22I5-9I 



speed-adjusting wheel extends through the gover- 
nor cover. It is turned by means of the governor- 
adjusting bracket (fig. 83) and governor-adjusting 
lever. This governor and an associated resistor 
control the speed of the motor. The resistor is 
connected across the governor contacts. 

CONTACT ARM SPRING 
CONTACT ARM 



to overcome the tension exerted upon it 
by the contact arm spring (fig. 82). 
When the contacts open, the resistor is 
connected in series with the motor wind- 
ings. The total voltage applied to the 




Figure 82. View ol governor. 
h. Operation. 

(1) The governor contacts are opened when 



BBUSH S PRING PLATE 
TM22I5-93 



centrifugal force enables the contact arm Figure 83. Governor-adjusting bracket assembly. 
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BRUSH SPRING] 
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PLATE BRACKET 

MOUNTING SCREW 

/—B ASE PLATE 

TM22I5-94 

Figure S.J. Motor governor, side view. 

motor windings is now reduced by the 
voltage drop across the resistor, and the 
motor slows down. 
(2) When the governor contacts close, the 
resistor is short-circuited and the full 
value of the motor voltage is applied to 
the motor windings, thus increasing the 
motor speed. 



(3) The speeds at which the governor con- 
' tacts open and close are controlled by the 
amount of tension exerted by the contact 
arm spring. Turning the speed-adjust- 
ing wheel (to which the spring is fas- 
tened) will increase or decrease the 
tension of the spring. 

69. Main Shaft 

a. Description and Purpose. The main shaft 
(fig. 85) is mounted upon, and extends across, the 
typing unit. On it is an assembly of gears, bear- 
ings, cams, and clutches arranged to distribute 
power to the various mechanically operated parts 
of the teletypewriter. Power is supplied to the 
shaft by gearing to the motor unit. The speed of 
rotation and the timing of the various cam actions 
in both the keyboard-transmitter and typing unit 
are, therefore, controlled by the speed (in rpiri) of 
the motor unit. 

I. Operation. When the motor is operating, 
the main shaft revolves because the main shaft 
gear (fig. 85) is meshed with the motor pinion. 
Power is then distributed by the shaft to the vari- 
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Figure 85. Main shaft. 
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ous parts of (In' machine through clutches, cams, 
and gears (fig. 85). The selector earn sleeve, fit- 
ted over the left end of the main shaft, delivers 
power to the selector unit. This is accomplished 
through two friction clutches, each composed of 
two steel disks separated by a felt washer. Op- 
eration of the main shaft clulch under control of 
the selector unit causes the function-bail cam and 
the printing-bail cam to rotate with the main 
shaft. The function-bail cam and the printing- 
bail cam, in turn, operate the function bail and the 
printing hail in the typing unit. These, in turn, 
furnish the direct power for the function or 
printed character previously selected by the selec- 
tor unit. The spacing gear on the main shaft, 
meshing with the spacing shaft gear in the typing 
unit transmits power to the spacing median ism 
discussed in paragraph 88. The transmitting- 
shaft driving gear supplies power to the transmit- 
ting shaft of the keyboard-transmitter. 



70. Keyboard (Transmitting Unit) 

a. Description and Purpose. The keyboard 
transmitting unit (lig. SG) includes the sending 
contacts and all of the associated mechanism re- 
quired to change the action of depressing a typing 
key into a particular group of five impulses 
(marking, spacing, or combinations thereof), 
preceded by a start impulse and followed by a stop 
impulse. The power to rotate the transmitting 
mechanism is secured through the transniitting- 
shaft gear (lig. SO) meshed with the driving gear 
on the main shaft (fig. 85). The motor, there- 
fore, furnishes the power to operate the moving 
parts of the transmitting mechanism and deter- 
mines the speed with which they operate. The 
purpose and operating action of the transmitting- 
cam sleeve, selector bars, universal bar, vertical 
locking levers, start-stop and locking cam, and 
space repeat feature are described in separate 
paragraphs of this section. 
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Figure SS. Teletypewriter keyboard. 
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Finnic 87. Keyboard, bottom view. 



h. Oi'kiiatiox. The transmitting cams nor- 
mally are hold stationary because the clutch mem- 
bers (driven and driving on the transmitting 
shaft) are held apart by the clutch throw-out 
lever. When either a key or the space bar is de- 
pressed, the driven member of the clutch moves 
into mesh with the driving member, causing the 
transmitting cams to revolve and thereby open and 
close the sending contacts in accordance with the 
code arrangement selected by the key or the space 
bar. At the end of the revolution, the driven 
member of the clutch is disengaged by the clutch 
throw-out lever and the transmitting cams stop 
until the. next key or the space bar is depressed 
(fig. 88). 

71. Transmitting-Cam Sleeve (Cylinder) 

a. Desckutiox and Puotose. The seven cams 
in the keyboard transmitting unit are arranged, 
as a single cam sleeve mounted on the transmitting 



-hall (C, fig. 89). Each cam is circular in shape 
and six of the cams have notches which receive 
extensions oii the related contact levers. The 
seventh cam, or the lock-loop cam, has a projec- 
tion which controls the movement of the lock loop. 
The driven clutch member is slipped over the 
transmitting shaft and is connected by sliding 
members so that it can engage with the. driving 
clutch member. When engaged, the driving 
clutch member furnishes the necessary power to 
resolve the trnnsniiltiiig-cnm sleeve. The design 
and mounting of the cams is such that the start, 
marking, spacing, and stop impulses transmitted 
by the sending contacts are of the desired length. 
b. Opkkatiox. When the depression of a key or 
the space bar engages the clutch, the transmitting- 
cam sleeve immediately starts to revolve. This 
forces the individual cams, one after another, to 
operate the sending contacts riding on the related 
cams. 
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figure 88. Cross-section of keyboard. 
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71. Selector Bars 

a. Description and Purpose. Beneath the key- 
levers are five selector bars extending across the 
width of the keyboard. The selector bars are pro- 
vided with saw-tooth notches (fig. 89) shaped ac- 
cording to the requirements of the signaling code. 
These bars rest on rollers and are guided at each 
end so that they may be easily moved endwise to 
engage and position the vertical locking levers. 

b. Operation. When either a key or the space 
bar is depressed, the selected keylever strikes the 
slanting sides of the selector bar notches. The 
downward pressure on these saw-tooth notches 
moves the selector bars either to the right or to the 
left. Each selector bar engages a vertical locking 
lever near its right end and positions the lever to 
correspond with the code impulse to be trans- 
mitted. 

73. Universal Bar 

a. Description and Purpose. The universal 
bar (fig. 88) is mounted on pivots and extends hori- 
zontally across the bottom of the keyboard unit 
where all keys and the space bar will strike it when 
they are depressed. It is connected through the 
trip-off pawl to the clutch throw-out lever. 
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h. Operation. When any key or tho space bar 
is depressed, in addition to setting the selector bars 
by moving them to the right or the left as de- 
scribed in paragraph 72, it also causes the uni- 
versal bar to rotate on its pivots in such a manner 
that the trip-off pawl operates the intermediate 
pawl. This releases the clutch throw-out lever, 
and permits the transmitting cam sleeve (U, fig. 
89) to start turning. 

74. Vertical Locking Levers 

a. Description and Purpose. Each of the five 
vertical locking levers is mounted with their lower 
ends firmly engaging a recess in the right end of 
a selector bar (fig. 89). The vertical locking levers 
are designed to control the movement of associated 
contact levers in a manner which permits the con- 
tacts to close when the contact levers are in one 
position and prevents them from closing when they 
are in the opposite position. 

o. Operation. When the selector bar moves the 
upper end of the locking lever to the left for a 
spacing interval, the locking lever engages the con- 
tact lever and prevents the contact lever from 
rising into the indent of the turning cam and holds 
the circuit open for that impulse (A, fig. 89). 
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When the selector bar moves the locking lever to 
the right for a marking impulse, the locking lever 
docs not interfere with the movement of the con- 
tact lever (B, fig. 89). Then, as the cam turns, 
the contact lever rides on the surface of the cam, 
rises into the indent, and the contact lever closes 
its contact, sending out a marking impulse. As 
the five transmitting cams turn, the units (ele- 
ments), oithor marking impulses or spacing inter- 
vals or impulses, are transmitted in succession. 

75. Start-Stop Cam 

a. Description and Purpose. The start-stop 
cam (fig. 88) has the same general appearance as 
the other cams, and controls the sixth contact lever 
which opens and closes a contact to produce both 
the start and stop impulses. 

i. Operation. The start-stop contact is opened 
at the beginning of each revolution of the cam 
shaft to transmit the start (spacing) impulse and 



is held open during the transmission of the five 
selecting impulses. After the fifth impulse has 
been transmitted, the start-stop contact closes and 
sends the stop (marking) impulse to the line. 
The contact remains closed until a key or the space 
bar is depressed and the transmitting cycle is 
started again. 

76. Lock-Loop Cam 

a. Description and Purpose. The lock-loop 
cam (C, fig. 89) is slightly larger than the other 
cams and is located on the end of the transmitting- 
cam sleeve nearest the clutch. This cam and the 
associated lock loop control the keyboard locking 
levers in such a manner that only one selection can 
be mode at a time (for and during the course of a 
cycle or revolution). 

b. Operation. As the transmitting-cam sleeve 
completes a revolution, the lock-loop cam disen- 
gages the lock loop from the locking levers, and 
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Figure 89. Vertical locking lever. 



the keys and space bar are operated to set up a new 
selection. As soon as the selection is completed 
and the transmitting-cam sleeve starts turning, 
the lock-loop cam moves and this allows the lock- 
loop spring to move the lock loop to its down posi- 
tion. This holds the locking levers in position 
while the impulses are being transmitted. 

77. Sequence Chart for Keyboard Functioning 

Figure 00 is a chart showing the sequence of 
operation for the parts and subassemblies of the 
keyboard transmitting unit as described in pre- 
ceding paragraphs of this section. A study of it 



will aid in following sequences of descriptions in 
subsequent paragraphs in this section. 

78. Space Repeat 

a. Desckiitiox and Purpose. The keyboard is 
equipped with a space-repeat device which per- 
mits the transmission of continuous spaces as long 
as the space bar is depressed. The space-repeat 
rod is the connecting link between the space bar 
and the intermediate pawl. 

b. Operation. AVhen the space bar is de- 
pressed, a space-repeat rod (fig. 88). which is con- 
nected to the keylever extension, will rotate the 
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Ft/jure 00, Sequence churl for keyboard functioning. 
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intermediate pawl (fig. 88). The intermediate 
pawl will, in turn, hold the clutch throw-out lever 
out of engagement with the throw-out cam on the 
clutch driven member. Thus, the transmitting- 
cam sleeve will be permitted to revolve continu- 
ously until the space bar is released. For instruc- 
tions on the adjustment of the space-repeat device 
refer to paragraph 396 and 397. 

c. Operation for Singi-e Space. Normally, 
when the space bar is depressed, the space-repeat 
rod, attached to the keylever extension (fig. 88), 
moves the intermediate pawl forward, and holds 
the clutch throw-out lever out of engagement with 
the projection on the driven clutch. Thus, the 
transmitting-cam sleeve can revolve continuously 
until the space bar is released. When adjusted for 
a single space, the space bar functions in the same 
manner as the keyleveis and must be released and 
again depressed for each space. 

79. Typing Unit (General) 

a. Description and Purpose. The typing unit 
includes, in a single assembly, all of the mechanism 
(except the motor) required to convert code im- 
pulses into typewritten messages. The detailed 
functioning of the various parts and subassemblies 
of the typing unit is arranged to group the individ- 
ual functions which occur as a train of actions. 
Detailed data and associated illustrations are 
arranged in separate paragraphs below. 

/;. Operations. All mechanically operated parts 

of the typing unit receive their motive force from 
the main shaft assembly. This assembly is 
directly connected through the main shaft gear to 
(he motor pinion. As long as the motor operates, 
power is transferred through the various cams, 
gears, and clutches to rotate the various parts of 
the typing unit at the speeds required to synchro- 
nize their mechanical actions with the code im- 
pulses that electrically energize the selector 
magnet. Charts and lists showing the sequence of 
operations for the different trains of actions ap- 
pear near the related text matter. The selector 
magnet, through the associated selecting mecha- 
nism, determines the operat ion of the typing unit in 
printing a symbol or performing a nonprinting 
function of the equipment. The nonprinting 
functions are — 

(1) Platen line feeds. 

(2) Type-bar carriage returns. 



(3) Type-bar carriage spaces. 

(4) Platen shifts from letters to figures. 

(5) Platen unshifts from figures to letters. 

(6) Blank (on Teletypewriter TT-5/FG 
only) ; sends a dash in FIGS position on 
Teletypewriter TT-6/FG. 

(7) Signal bell operates. 

(8) Remote motor control stop opens (FIGS 
71 on Teletypewriter TT-5/FG only). 

80. Selector Unit 

a. DtscRirriox and Pubpose. The selector unit 
is located on the left end of the typing unit and 
is shown in figures 91, 92, and 93. It consists of a 
selector- magnet, a selector armature, five selector 
levers, five swords, five T levers, and a selector 
mounting plate with posts and springs. The 
range-finder assembly is associated with the se- 
lector unit. The selector-unit mechanism trans- 
lates the marking and spacing impulses received 
from the line into a series of mechanical actions. 
These actions cause the vanes on the front of the 
typing unit to be positioned according to the char- 
acter or function assigned to each combination of 
five selecting impulses. The selector mechanism is 
controlled by the armature of the selector magnet 
which receives the code impulses from the line 
through the polar line relay. (During discussion 
of the action of the selector magnet, the polar line 
relay with which these teletypewriters are 
equipped is not considered.) For dcseripl ion and 
action of the relay, see paragraph 116. Normally, 
the selector magnet armature, is pulled up and the 
stop arm rests against the stop lever, which in turn 
is held by the trip latch. The cam sleeve does not 
revolve because the. stop arm, which is part of the 
selector-cam sleeve, is engaged by the stop lever 
(fig. 92). 

b. Operation. Upon receipt of a start inmulse 
(spacing) by the selector magnet, the armature is 
released and is pulled away from the magnet pole 
pieces by the armature spring. This moves the 
trip latch out of engagement with the stop lever, 
releases the stop arm, and allows the cam sleeve 
to rotate with the shaft. In turn, each of the 
vanes is operated through T lever, a sword, and 
a selector lever (fig. 95). The train of action that 
results from the positioning of the vanes is dis- 
cussed in paragraph 82. 
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Figure 91. Selector unit. 
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Figure 92. Cross section ol selector unit. 
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81. Orientation of Selecting Mechanism 
(Range Finder) 

a. Description and Purpose. The range finder 
is directly associated with the selector magnet (fig. 
93) . A stop lever, trip latch, index arm, scale, and 
thumbscrew are the principal parts of the range 
finder, which is designed to adjust the relation 
between the start of the selector cam sleeve and 
the time the selector cams operate the selector 
levers. Adjusting the range finder is frequently 
referred to as orienting or taking the range of 
the teletypewriter. 



b. Operation. The index arm is moved first 
toward one end and then toward the opposite end 
of the scale. The index arm is moved until the 
exact points at both ends on the scale, where the 
teletypewriter fails to print properly, are found. 
Midway between these extremes is the most favor- 
able position to utilize the receiving margin of the 
selector mechanism. The index arm is held in 
adjustment by tightening the thumbscrew. For 
test and instructions for setting the range finder, 
refer to paragraph 22c. 
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Figure S3. Range-finder mechanism. 



UPPER 

CASE 


WEATHER SYMBOLS 


1 


ffi 


O 


/ 


3 


- 


\ 


t 


8 


/ 


- 


\ 




<S> 


9 





1 


4 


• 


5 


7 


ffi 


2 


/ 


6 


+ 


- 






o 


t 

X 




Uj-»0 


COMMUNICATIONS 


- 


1 




$ 


3 


1 


a 


/ 


8 


• 


( 


) 


. 


_l_ 


9 





1 


4 


' 


5 


7 


; 


2 


/ 


6 


'■ 








LOWER 
CASE 


COMMUNICATIONS 
AND WEATHER 


A 


B 


C 


D 


E 


F 


G 


H 


1 


J 


K 


L 


M 


N 





P 





R 


S 


T 


U 


V 


W 


X 


Y 


Z 


z 

3 


a; 


t: 


g) = MARK 
□ =SPACE 


START 


































































22 


1 


• 


• 




• 


• 


• 








• 


• 












• 




• 




• 




• 


• 


• 


• 










• 


• 


22 


2 


• 




• 








• 




• 


• 


• 


• 








• 


• 


• 






• 


• 


• 












• 




• 


• 


22 


3 




























































• 


• 




22 


4 
5 




• 
• 


• 


• 




• 


• 
• 


• 




• 


• 


• 


• 
• 


• 


• 


o 


o 


• 




9 




• 





• 


9 






• 






• 


• 


22 
































































• 


• 


22 

31 


IUIAL tLAPStU TIM PER CHARACTER INCLUDING START AND STOPELEMENTS 


163 



/-\ 



Figure 9.$. Five-Unit teletypewriter code. 



82. Example of Selector Unit Operation 

a. Assume that the letter E is received ; the code 
sequence for the E combination is shown in figure 
94— it consisls of: space (start), mark, space, 
space, space, space, and mark (stop). Note (fig. 
91) that the first six impulses are 22 milliseconds 
long, whereas the last, or stop impulse, is of 31 
milliseconds duration. When the start impulse 
reaches the selector magnet the armature is re- 
leased. The armature pushes tho trip-latch 
plunger (fig. 92), which causes the trip-latch bell 
crank to move the trip latch out of engagement 
with the stop lever, thus releasing the stop arm. 

b. The selector cams begin to turn and selector 
cam No. 1 engages selector lever No. 1 when the 
first, selecting impulse (marking) of the letter E 
is received. The marking impulse is a current 
impulse and the magnet armature is, therefore, 
attracted to the selector magnet. This brings 
the upper end of the armature extension into the 
path of the upper arm of tho sword. When cam 
No. 1 engages selector lever No. 1, this lever is 
rotated counterclockwise, and carries with it the. 
sword which strikes the upper extension, and is 
turned clockwise about its pivot (A, fig. 95). The 
sword is then positioned so that when cam No. 
1 clears the selector lever, the selector-lever spring 
moves the sword against the T lever and brings the 
front edge of vane No. 1 down so that its asso- 
ciated code bar will be positioned to the left 
through the medium of the No. 1 bell crank (figs. 
95 and 9G) . 

c. As cam Nos. 2, 3, 4, and 5 engage selector 
lever Nos. 2, 3, 4, and 5, vane Nos. 2, 3, 4, and 5 are 
moved so that their front edges are tilted up. With 
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the front edges of these vanes tilted up, the corre- 
sponding code bars are moved to the right by the 
connecting. bell cranks. With the front edges of 
the viuics tilted down, the bell cranks move the 
corresponding code bars to the left. 

</. With code bar No. 1 positioned to the left 
and code bar Nos. 2, 3, 4, and 5 positioned to the 
right, one notch in each code bar is opposite the 
E pull bar. The sixth cam (fig. 99) releases the 
main-shaft clutch and allows the printing bail and 
function bail to make one complete cycle. The 
printing-bail cam permits the printing bail to be 
pulled forward by its spring. The E pull bar is 
pulled down by its spring into the path of notches 
set up by the code bars, and the pull-bar bail, 
moved by the printing bail, then carries the pull 
bar forward and causes the type bar to strike the 
platen and print the letter E. Figure 98 is a se- 
quence chart showing operation of the selecting 
mechanism. 

/ 
83. Locking Cam and Locking Lever 

a. Description and Purpose. The locking cam 
(A, fig. 95) has six high and six low surfaces on 
its periphery against which the locking lever is 
held by its spring. The purpose of this cam and 
lever is to hold the selector-magnet extension arms 
firmly in position just long enough to insure cor- 
rect positioning of each sword. 

b. Opkiiation-. During that part of a codo se- 
quence when the swords are being positioned by 
striking the armature extension arms (at the 
moment that any cam is operating the correspond- 
ing selector lever), a low portion of the locking 
cam is presented to the locking lever. The arma- 
ture extension is then held firmly in position by 
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Figure .''J. Locking lever operation and side view of selector unit. 
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the V-shaped extension of the locking lever en- 
gaging the V-shaped locking wedge on the arma- 
ture extension. When the locking lever is riding 
a high portion of the locking cam, the locking lever 
extension is held away from the locking wedge and 
the armature can move freely in response to the 
received impulse. 

84. Main Shoft Clutch Throw-Oof Lever 

a. Description and Purpose. The main shaft 
clutch throw-out lever (fig. 99) consists of the 
clutch-stop arm, the throw-out lever spring, and 
the throw-out arm. The extension of the clutch- 
stop arm rides on the driven clutch member of the 
main shaft and the throw-out is operated by the 
sixth cam. The clutch throw-out lever causes the 
cam on the driven clutch member to move the 
driven member out of engagement with the driv- 
ing member. After the driven member is cammed 
out of engagement with the driving member, ro- 
tation of the printing- and function-bail cams is 
blocked until all five impulses of the selecting 
sequence have been received at the selector magnet. 
Thus, no printing or function will be performed 
before all the impulses are received. 

b. Operation. The sixth cam on the selector- 
cam sleeve operates the clutch throw-out lever, 
allowing the main-shaft clutch members to engage, 
and thus allowing the printing- and function-bail 
cams to perform one complete revolution (fig. 99). 
At the end of each revolution of these cams the 
clutch-stop arm engages the cam surface on the 



driven clutch member and moves it out of engage- 
ment with the driving clutch member. Immedi- 
ately after the five selecting impulses are received, 
and just as the fifth selector lever is sliding off the 
peak of its cam, the peak of the sixth cam strikes 
the clutch throw-out arm and moves the clutch- 
stop arm out of engagement with the cam surface 
on the driven clutch member. Immediately after 
the completion of the selection of any character 
or function, the printing- and function-bail cams 
(fig. 99) rotate 1 revolution. This causes the 
printing of a character or the performance of a 
function. The next character or function may be 
selected while the printing of the previous selec- 
tion is taking place. 

85. Printing 

a. Description and Purpose. On the bail- 
mounting shaft are mounted the printing bail, 
printing-bail operating arm, function bail, and 
two spacing-escapement pawls. The printing- 
bail spring, which is attached to the right end of 
the printing-bail casting, holds the printing bail 

against the upper end of the bail-operating arm. 
It also holds the operating-arm roller against the 
printing-bail cam on the main shaft. The tension 
of the spring causes the printing bail to follow the 
upper end of the operating arm and moves the 
pull-bar bail forward. The position of the print- 
ing-bail cam determines the position of the print- 
ing bail (fig. 100), except as noted in paragraph 
84. The purpose of this mechanism is to control 
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. OK WHETHER HO. 1 IMPULSE IS MARKING (CURRENT) OR SPACDJC (SO-CURREN T) 



LCCKINC LE7ER DROPS OF 



HIGH PART Of LCCXIHG CAM 



ARMATURE EXTENSION LOCKED (OPERATED OR RELEASED 
DEPENDING OS IMPULSE RECEIVE?) 



HO. 1 SELfcCm-. LEVER RIDES UP C?.' KO. 1 SEL ECTOR CAM 

I 

KO. 1 SWORE DRAM BACK 



- • ■ 



SWCRP K37ES FORWARD (SPRING ACTION) 
HO. 1 T-IZTCR OtTRATSS 
WO. 1 VANS OPERATES 
W>. 1 BELL CH 



KO. 1 CODE BUt POSITIONED 



KOTKi THE KOS. 2. J. A. AND 5 IMPULSES OPERATE TOK CGRRESPCNDING 
PARTS OF THE SELECTING MECHANISM AS DESCRIBED ABOVE rOR THE HO. 1 
IMPULSE. 



STX (CURRENT) IMPULSE RECEIVED 

ARMATIRE OF SELECTOR MAGffiT OPERATED 

TRIP-LATCH PLUNGER RELEASED 

I 

tbi?-utch muj-atuix released 



tcip UTra miristn 



STOP IEVEB UTCHED 

stop <m mm 

SSUCTCR CAM SIZEVZ STOPS AT END CF 1 SEVOUrrKU 
TL3MUS 

Figure OS. Sequence chart for operation of selecting 
mechanism. 



the completion of the operating cycle which fol- 
lows immediately after the selecting cycle. 

b. Oi'kkation. The actual printing of charac- 
ters is not caused by the printing bail but by the 
pull-bar bail, which is controlled by the printing 
bail through the pull-bar bail plunger roller (fig. 
102). The roller (when the type-bar carriage is 
in place) is set between the printing-bail blades; 
this allows the carriage to move from left to right, 
and the pull bar to be moved backward and for- 
ward by the printing bail, regardless of the posi- 
tion of the type-bar carriage. At the end of each 
revolution of the printing-bail cam, the printing- 
bail operating-arm roller comes to rest on the high 
surface of its cam. The printing bail is then in 
its extreme rear position, being carried there 
against the tension of the printing-bail spring. 

86. Type-Bar Carriage Printing Mechanism 

a. Description and Purpose. The printing 
mechanism on the type-bar carriage consists of a 
pull-bar bail, pull bars, type bars, and mounting 
parts. The printing is done mechanically by the 
action of the pull-bar bail in throwing the type 
bars against the platen. Between the printing- 
bail .blades is a plunger roller (fig. 102), which 
extends downward from the pull-bar bail plunger. 
Thus, the movement of the printing bail applies 
a reciprocating motion to tho pull-bar bail to 
actuate the pull bars. 

b. Operation. Selection of a type bar is de- 
termined by the setting of tho five code burs. 
These are moved into position by the bell cranks 
(figs. 96, 97, and 102) which are controlled by 
the vanes. The code bars are arranged so that 
the notches in their upper sides will be alined so 
as to permit the selected pull bar to move down 
into the path of the pull-bar bail. As the pull-bar 
bail moves forward it will allow all pull bars to 
rest on the code bare under tension of the pull-bar 
springs. The selected pull liar will drop into the 
notch set up for it in the code bars, which will 
position it lower (with respect to the bail) then 
the other pull bars. As the pull-bar bail con- 
tinues to move in its forward stroke, it will engage 
a notch in the selected pull bar, but will clear all 
the other pull bars. The forward motion of the 
selected [mil bar will cause the associated type bar 
to strike the platen. Before the pull-bar bail 
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DRIVEN CLUTCH MEMBER 
PRINTING BAIL CAM 



DRIVING CLUTCH MEMBER 

SIXTH CAM 
LOCKING CAM 



FUNCTION BAIL CAM 
DRIVEN MEMBER COLLAR 
THROWOUT LEVER SPRING 
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SELECTOR CAMS 
CLUTCH THROWOUT ARM 
CLUTCH THROWOUT LEVER 
CLUTCH STOP ARM 
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Figure (19. Section of main thaft. 



readies the limit of its forward motion a stripper 
plate (lig. 101). which is located below the pull 
bars, cams the selected pull bar off the bail and 
the type bar is carried against the platen by mo- 
montum. Ah the roller on the printing-bail arm 
rides to the peak of its cam to complete the print- 
ing cycle, the printing and pull-bar bails move 
to their rear positions. The pull bars will then 
be raised clear of the code bars so that they are 
free to respond to the next selection. 

87. Locking-Function Lever 

'/. Description and Purposk. The locking- 
function lever is the first Oil the right of the func- 
tion levers mounted behind the vanes. The lock- 
ing-function lever (rig. 103) locks the vanes in the 
selected position until a character lias been printed 
or a function performed. 

b. Operation. When the printing bail moves 
forward, the function-lever bail roller moves 
downward off the high part of the function-lever 
real- arm. This allows (he locking-function lever 
spring to pull the lever against the rear edges 
of the vanes. The locking-function lever engages 
each vane, whether in the marking or spacing po- 
sition, and locks the vanes in the selected position 
until the printing-bail cam has completely re- 
volved. The operation of the other function 
levers is covered under the related function. Fig- 
ure 100 is a sequence, chart that illustrates the 
operation of the printing mechanism. 
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88. Spacing 

a. Description and Purpose. For proper spac- 
ing between characters, the type-bar carriage must 
be moved with each character printed. The type- 
bar carriage is moved by the spacing gear which 
meshes with the spacing rack (fig. 108). The 
movement of the type-bar carriage is facilitated 
by three carriage support rollers. Two of these 
rollers move on the front track and the third 
moves along the rear track (figs. 102 and 101). 
The spacing rack is mounted on the rear of the 
type-bar carriage casting and the pinion is at- 
tached to the upper end of the spacing shaft. The 
spacing shaft, extending downward, passes 
through the spacing-shaft gear. Just above its 
lower bearing, the spacing shaft mounts the car- 
riage return clutch, the lower member of which is 
fastened to the shaft. The return-clutch members 
are engaged at all times except when the carriage 
is being returned from the end of a line. The 
function of the clutch is described in paragraph 

69. The spacing-shaft gear meshes with the spac- 
ing pinion on the main shaft (par. 69). Spacing 
is controlled from the printing bail through Ihe 
medium of escapement pawls. 

h. Operation. The spacing action results from 
the sequence of actions that follow: 

(1) Willi the printing bail in its rear po- 
sition, the rear escapement pawl is en- 
gaged by one of the teeth on the spacing 
escapement ratchet (fig. 107). This holds 
the ratchet and spacing gears stationary. 
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NO, A CAM OF SEUCTCR CAM SLEEVE OPERATES CLUTCH THROW-OUT LEVER 

MAIN-SHAFT CLU '"™ jgUjggS ENGAGE 

BAIL-CAM UNIT STARTS REVOLVIMG 

PRINTING-BAIL OPERATING ARM OPERATES 

PRINTING BAIL MOVES FORWARD 

PULL-BAR BAIL PLUNGER ROLLER RUES FORWARD BETWEEN PRI NTING-BAIL BLADES 

PULL-BAR BAIL MOVES FORWARD, ALLOWING 
ALL PULL BARS TO POSITION AGAINST CODE BARS 

SELECTED PULL BAR DROPS INTO CODE-BAR SLOT AND MTO PATH OF PULL-BAR BAIL 

CONTINUED FORWARD MOVEMENT OF PULL-BAR BAIL EHGAOES SELECTED PULL BAR 

SELECTED PULL BAR MOVES FORWARD 

TYPE BAR (GEARED TO PULL BAR) FORCED UP 

STRIPPER PLATE DISEIIGAGES PULL BAR FROM PULL-BAR BAIL 
WHEN TYPE BAR IS APPROXIMATELY 1 INCH FROM PLATEN 

TYPE BAR HITS PLATEN UNDER ITS OWN MOMENTUM 
AND RETURNS TO NORMAL POSITION (SPRING RETURN) 

PRINTING BAIL MOVES BACKWARD 

PULL-BAR BAIL MOVES BACKWARD, POSITIONING 
ALL PULL BARS AWAY FROM CODE BARS 

MOTE: LOCKING FUNCTION LEVER (EXTREME RIGHT FUNCTION LEVER) LOCKS 
A LL VANES IN SELECTED POSITION DURING PRINTING. 

P.TJITCH STOP-ARM ENGAGES WITH CAM SURFACE ON DRIV EN CLUTCH MEMBER 
» 1 

MAIN-SHAFT CLUTCH MEM ^RS MOVED POT OF MESH 

TLB3914S 

Figure 100. Sequence chart for printing mechanism. 
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RIBBON VERTICAL 
FEED SHAFT 



RIBBON REVERSE 
SHAFT 



PULL-BAR 
BAIL 



PULL BAR 
STRIPPER 
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Figure 101. Type-bar carriage, lower right-hand view. 
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SPACING RACK 
FEED LEVER 

RIBBON FEED PAWL 

RIBBON REVERSE SHAFT 

RIBBON FEED RATCHET 

RIBBON FEED RATCHET GEAR 

VERTICAL RIBBON FEEO SHAFT 

BEVEL GEAR 

RIBBON FEED SHAFT GEAR 

RIBBON FEEO SHAFT 




CARRIAGE SUPPORT ROLLER 
PULLBAR BAIL PLUNGER 

LEFT PLUNGER ARM 
nmvn 

\ RIGHT MARGIN ADJUSTING SCREW 

LEFT MARGIN 
ADJUSTING SCREW 

DETENT 

PULL BAR BAIL 

RIBBON REVERSE PAWL 

RIBBON REVERSE BAIL 
CAKKIAGE SUPPORT HOLLER 
CARRIAGE GUIDE SCREW 

BELL CRANK 
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Figure 102. Type-bar curriuge, bottom view. 



FUNCTION LEVER BAIL- 



LOCKING FUNCTION 
LEVER REAR ARM 




FUNCTION LEVER BAIL ROLLER 
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Figure 10S. Locking-function lever. 



LOCKING FUNCTION LEVER SPRING 

LOCKING FUNCTION LEVER 

TM22I5-I06 
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DETENT RATCHET 

PAPER FINGER SHAFT STOP ARM 

PAPER FINGER 
SHA'T SPRING 

PLATEN BALANCE 
SPRING 



LINE FEED 
DETENT LEVER 
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SLIDE BAR 

!GIN BELL 

IMER STOP POST 

REAR TRACK 



MOTOR STOP 
FUNCTION LEVER. 
RESET LEVER LOWER / 
ADJUSTING SCREW / 

SEND -RECEIVE BLANK FUNGTION ^^ 

RESET LEVER LEVER EXTENSION UNIVERSAL FUNCTION LEVER EXTENSION 



LEVER BRACKET 
PRINTING BAIL 3LAOES 
■PRINTING BAIL 
PRINTING BAIL SPRING 



INTERMEDIATE LEVER 



Figure 104. Typing unit with type-tar carriage 



As ilie printing bail begins to move for- 
ward, the escapement pawl operating arm 

strikes the lower end of the rear pawl and 
disengages it from the tooth on the es- 
capement ratchet. At the same time, the 
front escapement pawl moves against the 
ratchet and into the path of another tooth 
which will engage it after the ratchet has 
traveled one-sixth of the space. 
(2) The printing operation takes place at 
this point. Near the end of the return 
stroke of the printing bail, the operating 
arm lifts the front escapement pawl out of 
engagement with the escapement ratchet 
and, at the same time, the rear pawl 
moves against the ratchet. This action 



permits the spacing mechanism to revolve 
sufficiently to space the carriage live- 
sixths of a space. At this point the rear 
escapement pawl will engage a tooth on 
the ratchet. Another one-sixth of a space 
will be added just before the printing of 
the next character as described above. 
(3) A sequence chart for the spacing opera- 
tion is shown in figure 106. When the 
type-bar carriage reaches the end of a 
line, the right margin adjusting screw 
(fig. 107) moves the spacing stop lever 
into the path of a projection on the spac- 
ing stop sleeve, blocks rotation of the 
spacing mechanism, and prevents further 
spacing of the carriage. 
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RIBBON REVERSE ARM 



CARRIAGE SUPPORT ROLLER 



TYPE BAR SEGMENT 



RIBBON LOCKOUT BAR 
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SPACING RACK 




RIBBON SPOOL 



TYPE BAR GUIDE 
RIBBON CARRIER 

RIBBON OSCILLATOR 



RIBBON SHIFT LEVER 



RIBBON SHIFT LEVER ROLLER 

RIBBON SHIFT LEVER BRACKET 
FLANGED ROLLER 



RIBBON OSCILLATOR EXTENSION 
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Figure 105. Type-bcr carriage, rear view. 
PRINTING BAIL MOVES FORWARD 



ESCAPEMENT-PAWL OPERATING ARM RAISES BEAR 
ESCAPEMENT PAUL FROM ESCAPEMENT RATCHET 



FRONT ESCAPEMEST PAWL MOVES INTO PATH OF ESCAPEMENT RATCHET 



TYPE-BAR CARRIAGE MOVES 1'6 SPACE 



PRINTING OPERATION TAKES PUCE 



PRINTING BAIL 



IOVES BACKWARD 



ESCAPEMENT-PAUL OPERATING AK.M RAISES 
FRONT ESCAPEMENT PAWL FROM ESCAPEMENT RATCHET 



REAR ESCAPEMENT PAWL MOVES INTO PATH OF ESCAPEMENT RATCHET 



TYPE-BAR CARRIAGE MOVES REMAINING 6/6 SPACE 



Figure 106. Sequence chart for spacing operation. 



89. Margin Signal Bell 

a. Descrietioji and Purpose. A margin bell is 
mounted in a vertical position on the right side of 
the typing unit (figs. IDS and 109). This bell 
warns the operator thai the type-bar carriage is 
approaching the end of a line. The bell hammer 
is attached to the margin-bell camshaft. An ad- 
justable cam is fastened on the camshaft and 
forces the shaft to pivot when depressed. 

h. Operation. The margin-bell pawl on the 
type-bar carriage will depress the margin-bell cam 
which pivots the shaft. This moves the bell ham- 
mer away from the bell against the tension of its 
spring. When the bell pawl has been spaced 
beyond the cam, the bell hammer will be released 
and its spring will cause the hammer to strike the 
bell. 
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TYPE BAR CARRIAGE 



SPACING STOP LEVER 



SPACING STOP SLEEVE 
MAIN SHAFT 




RIGHT MARGIN ADJUSTING SCREW 

PRINTING 8AIL 

BAIL MOUNTING SHAFT 

SPACING ESCAPEMENT 
PAWL- REAR 



SPACING ESCAPEMENT 

RATCHET 

SPACING ESCAPEMENT 

PAWL- FRONT 

FUNCTION BAIL 



fSPACING ESCAPEMENT PAWL 
[OPERATING ARM 

g TM22I5-I09 



Figure 107. Spacing slop mechanism. 



MAROIN 8ELL PAWL SPACING GEAR CARRIAGE RETURN SPRING DRUM 
SPACING RACK 



MARGIN BELL CAM SHAFT 



MARGIN BELL CAM 



-SHIFT VERTICAL LINK 



SIGNAL BELL 

BAIL MOUNTING SNA 
MARGIN BELL HAMME 

MARGIN BELL 

SPACIt.G STOP LEVER 
MAIN SHAFT GEAR — 




-SHIFT DETENT 



-LOCKBAR LATCH 
~0ASHPOT LEVER 



LETTERS PUSH BAR 



-LINE FEED PUSH BAR 
NE FEED BELL CRANK 



r> 



CARRIAGE RETURN OPERATING LEVER SPACING SHAFT GEAR SHIFT LINK 



Fit/ure 108. Typing unit, rear view. 
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MARGIN BELL CAM 



MARGIN BELL HAMMER SPRING 



MARGIN BELL 




MARGIN BELL PAWL 



MARGIN BELL CAM SHAFT 



MARGIN BELL HAMMER 
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Figure 109. Margin-hell mechanism. 



90. Ribbon-Feed Mechanism 

a. Description and Porpose. The type-bar car- 
riage ribbon mechanism consists of two ribbon- 
spool cups and associated parts (figs. 110 through 
113) . The entile assembly is similar to the ribbon 
mechanism of the conventional typewriter. Each 
ribbon-spool cup is mounted on a bracket, having 
a vertical ribbon-feed shaft and a ribbon-reverse 
shaft. The vertical ribbon-feed shaft is engaged 
by the horizontal ribbon-feed shaft. The end of 
the ribbon-feed lever engages the notched exten- 
sion of the pull-bar bail plunger (fig. 110). The 
ribbon-feed pawl, which moves the ribbon-feed 
ratchet, is attached to the ribbon-feed lever. This 
prevents the type bar from hitting the ribbon in 



the same place twice in succession. The ribbon- 
reverse mechanism is described in paragraph 91. 
b. Operation. With each operation of the pull- 
bar bail plunger, the ribbon-feed ratchet and the 
ribbon-fced ratchet gear are advanced one tooth. 
The shaft mounting the ribbon-feed ratchet gear 
imparts motion to the ribbon-feed shaft. The left 
(or right) ribbon-feed shaft gear meshes with the 
left (or right) vertical ribbon-feed shaft bevel 
gear. The vertical ribbon-feed shaft causes the 
ribbon-spool shaft to rotate. The ribbon spool 
rotates with the ribbon-spool shaft. 

91 . Ribbon-Reverse Mechanism 

a. Description and Porpose. The ribbon- 
reverse mechanism consists of the ribbon-reverse 



as go 



RIBBON FEED LEVER- 
RIBBON FEED PAWL- 



RIBBON FEED RATCHET- 



RIBBON FEED SHAFT GEAR- 



RIBBON FEED SHAFT- 




-PULL BAR BAIL PLUNGER 



-RIBBON FEED RATCHET GEAR 
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Figure 110. Ribbon-feed mechanism. 



-BEVEL GEAR 
TM22I5-III 
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RIBBON REVERSE SHAFT- 



BEVEL GEAR 

VERTICAL RIBBON FEED SHAFT- 
RIBBON REVERSE PAWL 




RIBBON REVERSE ARM 



RIBBON FEED SHAFT 



RIBBON REVERSE BAIL 
TM22IS-II2 



Figure III. Ribbon-reverse mechanism. 



arm and shaft and their associated parts (fig. 
111). This mechanism automatically reverses the 
ribbon when the reversing eyelet in the ribbon 
engages and moves the ribbon-reverse arm. 

6. Operation. Assuming thai the ribbon is be- 
ing wound upon the right ribbon spool (and is 
almost entirely unwound from the left ribbon 
spool), the eyelet in the ribbon near the end en- 
gaged by the left spool will touch the left ribbon- 
reverse arm, and further winding of the ribbon 
will move that arm. This arm is fastened to the 
left ribbon-reverse shaft and moves the left ribbon- 
reverse pawl into the path of the ribbon-reverse 
bail (fig. 111). This is accomplished by the move- 
ment of the left ribbon-reverse arm to the rear by 
the ribbon eyelet. The left ribbon-reverse shaft, 
on which the ribbon-reverse arm is mounted, 
rotates the ribbon-reverse shift link which, in turn, 
moves the ribbon-reverse pawl link. The ribbon- 
reverse pawl link moves the ribbon-reverse pawl 
into the path of the ribbon-reverse bail. On the 
rearward movement of the bail, the bail engages 
the ribbon-reverse pawl and carries the pawl to 
the rear. This movement rotates the ribbon- 
revei-se lever on its pivot and its extension shifts 
the ribbon-fced shaft to the left, engaging the left 
ribbon-feed shaft gear with the left bevel gear. 
This disengages the right ribbon-feed shaft gear 
from the right bevel gear. The ribbon then begins 
to wind upon the left ribbon spool. The reversing 
operation takes place in the same way when the 
eyelet in the right end of the ribbon engages the 
ribbon-reverse arm on the right ribbon spool. 

92. Ribbon-Oscillator Mechanism 

a. Description and Purpose. The normal posi- 
tion of the ribbon in its carrier is below the print- 
ing line, so as not to obscure the line that is being 
typed. The ribbon is raised before the type bar 



strikes it, and it is lowered after printing by the 
ribbon oscillator (lig. 1 1:1). The ribbon-oscillator 
mechanism consists of a shift lever, ribbon shield, 
oscillator arm and spring, oscillator-arm exten- 
sion, shift-lever roller and spring, all mounted on 
the ribbon-oscillator bracket. 
b. Operation. 

(1) Platen in LTRS position. Tho ribbon- 
oscillator-arm extension, which is fas- 
tened to its arm by an adjusting screw, 
is moved to the rear by an extension on 
the pull-bar bail plunger, and it rides in 
a slot in the carriage casting. When the 
pull-bar bail moves forward, the ribbon- 
oscillator-arm spring raises the arm and 
causes the ribbon shield (attached to the 
front of the arm) to raise the ribbon into 
the path of the typo pallet. When tho 
pull-bar bail moves to the rear, pressure 
is exerted upon the ribbon-oscillator-arm 
extension which causes the mechanism to 
drop the ribbon below tho printing line. 

(2) Platen in FIGS position. The height to 
which the ribbon oscillator raises the rib- 
bon is determined by the position of the 
ribbon-shift lever roller. Roth the oscil- 
lator arm and the extension are pivoted 
on the ribbon-shift lever. The shift lever 
spring holds the shift-lever roller against 
the slide bar and this causes the shift- 
lever spring to pull the ribbon-oscillator 
assembly and ribbon to the printing po- 
sition, which in this case will be higher 
than that for printing LTRS. 

93. Overlap of Selecting Cycle and Printing 
or Function Cycle 

The usual speed of teletypewriters used through- 
out the Army is 368.1 opm. Through an over-^ 




PAPER STRAIGHTENER ROD 
CARRIAGE SUPPORT ROLLER 
CARRIAGE RETURN SPRING_DRUM 



SPACING RACK 

SPACING GEAR 

SPACING SHAFT 

MAIN SHAFT GEAR 

PRINTING 8AIL CAM 

SPACING SHAFT GEAR 

CARRIAGE RETURN CLUTCH 

CARRIAGE RETURN OPERATING LEVER 

CARRIAGE RETURN CLUTCH FORK 

RESET BAR 

CARRIAGE RETURN LATCH BAR 
CARRIAGE RETURN FUNCTION LEVER 



PLATEN 

PRESSURE ROLLERS 

RIBBON SPOOL 

REAR CARRIAGE TRACK 

TYPE BAR SEGMENT 

TYPE BARS 

PULL BARS 

PULL BAR BAIL PLUNGER 

PULL BAR BAIL 

CARRIAGE SUPPORT ROLLER 

- CODE BARS 

GUICE SCREW 

FRONT CARRIAGE TRACK 

BELL CRANKS 

VANES 

PULL BAR 8AIL PLUNGER ROLLER 

PRINTING BAIL OPERATING ARM 

FUNCTION LEVER BAIL 

PRINTING BAIL 

PRINTING BAIL MOUNTING SHAFT 

FUNCTION BAIL 
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Figure 112. Typing unit, end view. 



RIBBON SHIFT 
LEVER ROLLER 



RIBBON SHIFT LEVER 



RIBBON SHIFT LEVER SPRING 



RI8B0N SHIFT LEVER BRACKET 



SHOULDER SCREW 



PULL BAR BAIL PLUNGER 




RIBBON CARRIER 



RIBBON SHIFT LEVER 
ROLLER SLIDE BAR 



RIBBON OSCILLATOR 



IBBON OSCILLATOR 
EXTENSION 



(PULL BAR BAIL PLUNGER 
(LEFT ARM 



[PULL BAR BAIL 
PLUNGER ROLLER 



Figure 113. Ribbon-oscillafor mechanism. 
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lapping arrangement, the teletypewriter can per- 
form a printing or function operation while the 
next selection is being set up by the keyboard- 
transmitter, and transmitted and stored in the 
receiving mechanism by setting the swords in the 
new selection order. Tension springs on the se- 



lector levers supply the energy required to com- 
plete the selection for the next printing or function 
operation when the mechanism is unlocked after a 
completed operation. The chart below shows the 
relationship between the operation of the previous 
selection and the setting up of the next selection. 



Operation of previous selection 



Selector cam sleeve stopped 

Printing- and function-bail cams begin 

to tarn; printing and function bails 

begin moving. 
Pull-bar bail engages selected pull bar, 

or function bail engages a push bar. 

Letter printed or function performed 

Printing and function bails start to return 

to normal positions. 
Printing and function bails nearly normal 

Printing and function bails normal; 
main shaft clutch throw-out lever en- 
gaged by sixth cam. 



Locking of previous selection 



Impulse of next selection bcinp PosUIonlnR of next selection \ 
reccive.1 nml/ir stored 



Not locked 

Locking function lever 
starts forward to en- 
engage vane. 

Locked 



Locked. 
Locked. 



Unlocked 

Not locked. 



bell cranks, ami code bars 



STOP. 
START. 



Selector-cam sleeve as- 
sembly begins to turn 
for the next selection. 

Sword positioned and new 
selection stored. 

Same as above. 

Same aa above. 

Vane Nos. 1, 2, 3, and 4, 

are set simultaneously. 

Vane No. 5 is positioned. 



94. Operation of Functions 

a. Description and PartrosE. Tho typing unit 
can perform two types of operations: one type 
comprises those operations required to print a 
character; the other type is comprised of those 
operations necessary to perform a nonprinting 

PRINTING BAIL BLADES 

PRINTING BAIL- 
BLOCKING EXTENSION 
FUNCTION BAIL SPRING 
FUNCTION BAIL CAM 
FUNCTION BAIL- 
SHIFT PUSH BAR 
FUNCTION BAIL BLADE 



function. The nonprinting functions are : BELL 
(FIGS S), blank, CAR RET, FIGS, LTRS, 
LINE FEED, STOP (FIGS H) , and space On 
weather communication keyboards and typing 
units, a dash is printed by operation of the FIGS 
key and then the blank key, and the remote motor 
stop feature (STOP on FIGS II) is not included. 



FUNCTION LEVER BAIL 



. JNCTION LEVER 
BAIL ROLLER 



VANES 



FUNCTION LEVER 
REAR ARM 



FUNCTION LEVER SPRING 

SHIFT FUNCTION LEVER 

FUNCTION LEVER EXTENSION 
TME215-II5 
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Figure llh- Function-lever mechanism. 
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The functions are completed through the opera- 
tion of separate function levers which are located 
behind the vanes in the front of the typing unit. 
b. Operation. When the printing bail is in its 
normal or rearmost position, the function-lever 
bail attached to it holds the function levers away 
from the vanes. As the printing bail moves for- 
ward, the function-lever bail roller moves off the 
high portion of the rear arms of the function 
levers, thus permitting the function-lever springs 
to pull their levers against the vanes. The for- 
ward arms of the function levers are notched so 
that when a function combination is set up on the 
vanes, the selected function lever moves forward 
farther than the other function levers. The func- 
tion-lever extension then moves the selected push 
bar upward and into the path of the function bail 
or releases a latch bar to perform the correct func- 
tion when selected. 

95. Function Bail 

a. Description and Purpose. The function bail 
is mounted on the bail mounting shaft. It is used 
to operate some of the functions and is moved by 
the function-bail cam. The function bail has a 
blade attached to its lower extremity which en- 
gages the function push bars and reset bare. 

b. Operation. The function-bail spring holds 
the function-bail cam roller against its cam at all 
times. After the printing bail and function-lever 
bail move far enough to release the function levers 
(fig. 115), the function-bail roller starts to ride 



the cam. The function-bail blade moves toward 
the rear, engaging and operating any reset bar in 
the path or any function push bar that may have 
been moved into its path by a function-lever exten- 
sion, and the function bail returns to its forward 
position. The bail cam unit on the main shaft has 
not yet completed its revolution at this point, and 
the function-bail roller comes to rest The roller 
rests beyond the low part at a point about one-half 
the distance to the peak of the cam. 

96. Position of Function Levers 

The position of function levers in the function- 
lever comb are listed in the chart below, showing 
the designations which can be seen from the top 
and bottom of the typing unit (fig. 115). 



No. on 
bottom 


Function lever 


Designation 
on top 


1 


Locking -- 


None 


2 




CR 


3 




FIG 


4 




BELL 


5 


Universal 


None 


6 

7 


TAB 


Printing and space suppressor. _- 
Sixth vane detent 


Nono 


8 


None 


9 .- 


Unshift on space 


SP 


10 

11 — 

12 - 

None 




BL 




LTRS 




LF 




STOP 







MOUNTING SCREW- 



SHIMS - 



-MOUNTING SCREW 
FUNCTION LEVER BAIL 



CARRIAGE RETURN 
~ FUNCTION LEVER 



FUNCTION LEVER BAIL ROLLER 
SIXTH VANE DETENT ROLLER 




PILOT SCREW 

SIXTH VANE EXTENSION 

LETTERS PUSH BAR 



SIXTH VANE DETENT SPRING 
SPRING PLATE 



r- 



Figure US. Function levers. 
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MARGIN BELL 



SPACING GEAR 



\ \. MAIN SHAFT 
» \ GEAR 



ERIAL NUMBER 



Figure UG. Typing unit with carriage removed. 



97. Function Suppression 



Teletypewriter TT-5/FG, which is a standard 

communications equipment, is arranged to sup- 
press printing or spacing on both upper- and 
lower-case blank combinations. On Teletype- 
writer TT-6/FG the lower-case blank combination 
also suppresses printing and spacing. However, it 
prints a dash when the upper-case blank combina- 
tion is operated. On Teletypewriter TT-5/FG 
the carriage-return and line-feed combinations op- 
erate from both the FIGS and LTRS positions. 
On Teletypewriter TT-6/FG the carriage-return 
and line-feed functions operate only at LTRS. 

98. Carriage Return 

a. Descriitiox and Porpose. A spring drain 
(fig. 108) is the source of power that returns the 
type-bar carriage to the left-hand margin by the 



use of a draw strap. The draw strap is connected 
behind the extreme right end of the type-bar car- 
riage casting and is fastened to a post on the spring 
drum. 
b. Operation. 

(1) When the carriage- return function lever 
moves into engagement with the vanes, 
the function-lever extension moves the 
carriage-return latch bar (fig. 117) up 
and out. of engagement with its latch. 
The carriage-retum operating lever is 
thus released and, actuated by its spring, 
moves the carriage-return clutch fork up- 
ward so as to disengage the upper car- 
riage clutch member from the lower 
clutch member. The spacing shaft then 
can rotate independently of the spacing- 
shaft gear. This permits the type-bar 
caiTiage to be returned to its extreme left 
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DASH POT LEVER 
LOCK BAR LATCH 
LOCK BAR 



CARRIAGE RETURN 
OPERATING LEVER 
SCREW 
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'CARRIAGE RETURN 
[OPERATING LEVER SPRING 
CARRIAGE RETURN OPERATING LEVER 
SPACING SHAFT 



CARRIAGE RETURN CLUTCH FORK 

CARRIAGE RETURN CLUTCH 

FUNCTION BAIL 

[CARRIAGE' RETURN 
FUNCTION LEVER EXTENSION 



CARRIAGE RETURN LATCH BAR 

CARRIAGE RETURN RESET BAR 

— CARRIAGE RETURN LATCH BAR LATCH 
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Figure in. Carriayc-return mechanin 



position by the carriage-return spring 
and draw strap. 

(2) The notch on the reset bar will then be 
engaged by the function-bail blade and 
the reset bar will be moved toward the 
rear. Because the reset bar and the car- 
riage-return latch bar are both pivoted 
on the same pivot screw, the latch bar will 
be reset and engaged by its latch (B, fig. 
117). In the meantime, the function- 
lever bail will return to its upper position, 
and the carriage-return and the function- 
lever extension will move down below the 
(unlatch point) latching surface of the 
latch bar. 

(3) As the carriage-return clutch fork dis- 
engages the carriage-return clutch, it also 
actuates a lock bar (tig. 117) which is 
linked to it. The sliding motion of the 
lock bar permits a shoulder in its upper 
edge to pass under and engage a lock bar 
latch mounted above the lock bar. En- 
gagement of the lock bar latch holds the 
carriage-return clutch disengaged until 



the carriage has fully returned to the ex- 
treme left position. 
(4-) Just before the carriage reaches its posi- 
tion at the extreme left margin the left 
margin-adjusting screw, attached to the 
carriage, strikes the front end of a cen- 
trally pivoted dash-pot plunger lever 
(fig. 116 and A, fig. 117). The dash-pot 
plunger is driven into the dash-pot air 
chamber and thereby absorbs the shock 
of the carriage. 
(5) With the carriage-return latch bar en- 
gaged with the latch bar latch and the 
driven and driving members of the spac- 
ing clutch engaged, the carriage-return 
mechanism is in position to receive the 
next selection. A sequence chart for the 
carriage-return function is shown in 
figure 118. 
c. Manual Carriage Return. To return the 

carriage manually, operate the lock bar (A, fig. 

11T) through the aperture in the typing unit cover. 

When the lock bar is pressed, it disengages the 
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CA RRIAGE- RgniHN FTfflCTlON LEVER SELECTED 

CABBIAOE-RETURN LATCH PAR UNLATCHES 
CARBIAOE-RETOB. 1 ' OPERATING LEVER RELEASE8 
CARRIAGE-RETURN CLUTCH FORK MOVES UPWARD 



CARRIAGE-RETURN CLUTCH DISENGAGES, UNLOCKING 8PACIN0 SHAFT 
ANn MAR, AKD lfCK BAB LATCHES 



TTPE-BAB CARRIAGE RETURNS (SPRING ACTION) 

FUNCTION BAIL M0VE8 CARRIAQE-BgrURN BE8ET BAR TOWARD REAR 

CARRIACE-RKTIIRS LATCH BAB LATCHES 

EA8H POT ABSOBBS SHOCK 
DASH-POT LEVER UNLATCHE8 LOCK BAR 

CARRIAQE BETURK CLUTCH ENCAGES 

H6»IM 

Figure US. Sequence chart for carriage return. 

spacing-shaft clutch and causes the type-bar car- 
riage to return to the left-hand margin. 

99. Figures (Shift) 

a. Description and Purpose. The figures shift 
function lever (third from the right) starts the 
train of actions which moves the platen from the 
letters (LTRS) to the figures (FIGS or upper 
case) printing position. This function lever and 
its operation are described in b below. The func- 
tion buil provides the motive force required to 
move the platen through the pusli bar, shift link, 
and shift lever. 

Note. The shift detent holds the platen assembly 
firmly in either the FIGS or LTRS position. 

b. Operation. Selection of the FIGS function 
lever raises the FIGS shift push bar so as to bring 
its notch into the path of the function-bail blade 
(fig. 114). This push bar, moved by the func- 
tion bail, rotates the right end of a shift link (to 
which it is connected) toward the rear (fig. 119). 
As the shift link pivots, a shift lever, connected 
to its left end, rotates counterclockwise (viewed 
from left) and exerts a downward pull upon a 
vertical shift link that extends upward between 
the shift lever and the platen bracket. The rear 



platen assembly is moved downward and is held 
there by its detent while the platen roll rises to 
the FIGS position. 

TOO. Letters (Unshift) 

The LTRS push bar is connected to the left 
side of the shift link. When the push bar is op- 
erated by the function bail, the action at the 
platen assembly is reversed (with respect to FIGS 
position) and brings the platen down to the LTRS 
position. 

101. Sixth Vane 

The sixth vane controls the operation of the 
signal boll and the motor-stop function (on Tele- 
typewriter TT-5/FG only) through their function 
levers. The lower end of the spring attached to 
the sixth vane fits into the notch in the forward 
end of the LTRS push bar. With the platen at 
LTRS position, the rear edge of the sixth vane 
moves up, thus blocking the signal bell and motor- 
stop function levers from engagement with the 
vanes. When the FIGS key is pressed, the LTRS 
push bar moves forward causing the rear edge of 
the sixth vnno to go to tho lower position, thus 
allowing the signal bell or motor-stop function 
lever to be selected and operated. 

102. Spacing Function 

Spacing other than that accompanied by print- 
ing (such as spacing between words) is performed 
in the same manner as that described in paragraph 
88 with a single exception. That is, that there is 
no pull bar to be selected. 

103. Unshift-on-Space 

a. DEKORrrnoN and Purpose. Teletypewriters 
TT-5/FG and TT-G/FG can be arranged to shift 
from the FIGS to the LTRS position when the 
space bar is operated. Normally, however, the 
unshift-on-space feature of these teletypewriters 
is locked out. The adjustment necessary to in- 
clude this feature, if required, normally will be 
made by authorized teletypewriter maintenance 
personnel only. The information below is in- 
cluded to explain the unshift-on-space feature 
when the teletypewriter is adjusted to include this 
facility. 

b. Operation, (fig. 120) The teletypewriter 
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SHIFT LINK 



TM22I5-M9 



Figure 110. Platen-shift and line-feed mechanism. 



shifts the platen from the FIGS to the LTRS 
position by the action of the space- function lever. 
When the unshif t-on-space feature is not required, 
the unshift-on-space cut-out lever is moved into 
ongngement with the space-function lever pro- 
jection, and the space-function lever extension 
moves upward on a space combination and raises 
the LTRS push bar into the path of the function 
bail (fig. 119). The platen then shifts to the 
LTRS position. 



104. Line Feed 

a. Descrhtiosj and Purpose. The line-feed 
mechanism mechanically feeds the paper in the 
teletypewriter through a train of actions in re- 
sponse to the combination for LINE FEED re- 
ceived by the selector mechanism. When the first 
function lever on the left begins to move, motion 
is transmitted through the push bar, line-feed bell 
crank, vertical link, feed lever, feed pawl, and 
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LETTERS FUNCTION LEVER 



LETTERS PUSH BAR 



SPACE FUNCTION LEVER EXTENSION 




PACE FUNCTION LEVER VERTICAL EXTENSION 



UNSHIFT ON SPACE CUTOUT LEVER 
TM22I5-I20 



Figure 120. Unshift-on-space cut-out lever. 
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PRINTING BAIL BLOCKING FUNCTION LEVER 

OPERATING ARM BAIL BAIL ROLLER PRINTING BAIL 

PRINTING BLADES 

BAIL 




PRINTING BAIL 

OPERATINGARM 

ROLLER 



FUNCTION BAIL 
OPERATING ROLLER 



REAR SPACE PAWL 



FUNCTION BAIL 
FUNCTION BAIL BLADE 



Figure 121. Printing- and function-bail assembly. 



feed ratchet (fig. 110). The function bail moves 
the platen by the feed ratchet which is attached 
to the left end of the platen. The check lever, 
check lever shaft, check post, check screw, detent 
ratchet, and detent assembly are provided to main- 
tain proper line interval when the paper feeds. 
The check lever, check lever shaft, check post, and 
check screw stop the turning of the platen. The 
detent ratchet, attached to the end of the platen, 
and the detent arm assembly hold the platen in 
printing position. 
b. Operation. 

(1) When the line-feed function lever, sec- 
ond from the left, is selected, its lower 
extension raises the line-feed push bar 
into the path of the function-bail blade 
(fig. 119) . When the function bail moves 
toward the rear of the typing unit, the 
line-feed push bar rotates the line-feed 
bail thus pulling the line-feed vertical 
link downward. This action rotates the 
line-feed lover, which in turn moves the 
line-feed pawl back and into engagement 
with the line- feed ratchet, and thus ro- 
tates the platen one line space. When the 



line-feed function lever is returned to its 
normal position by the function-lever bail 
roller, the upper extension of this func- 
tion lever will strip the line- feed push bar 
off the function-bail blade. The line-feed 
lever spring then returns the mechanism 
to its normal position and the line-feed 
push bar spring holds the line-feed push 
bar out of the path of the function-bail 
blade until the line-feed function is once 
again selected. 
(2) After each line-feeding operation, a roller 
on the detent lever (fig. 104) locates it- 
self between two teeth on a detent ratchet, 
thus regulating the space between lines, 
and holding the platen firmly in position 
during the printing of each line. A se- 
quence chart of the line-feed operation is 
shown in figure 122. 

105. Single-Double Line Feed 

The distance that the paper is moved during 
each line-feed operation is normally two spaces. 
An adjustment is provided whereby the teletype- 
writer can feed single space if required. 
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LINE-FEED FUNCTION LEVER SELECTED 



r^ 



LINE-FEEP PUSH BAR LIFTED INTO PATH OF FUNCTION BAIL BLADE 

FUNCTION BAIL MOVES T OWARD REAR 

I 
LINE-FEED PUSH BAR OPERATES 



LIME-PEED BELL CRANK ROTATES 

LINE-FEED VERTICAL LINK MOVES DOWN 

LINE-FEED LEVER OPERATES 

LINE-FEED PAWL ENCACES LINE-FEED RATCHET 



PLATEN ROTATES 1 CR 2 LINES (DEPENDING ON 
POSITION OF SINGLE-DOUBLE LL'iE-FEED LEVER) 



BACKWARD MOVEMENT OF LINE-FEED PAWL OPERATES CHECK LEVER 

LINE-FEED CHECK LEVER SHAFT ROTATES 

LINE-FEED CHECK POST AND CHECK SCREW POSITIONED TO PREVENT OVERTRAVEL OF PLATEN 

LINE-FEED DETENT ROLLER RESTS BETWEEN TWO TEETH 
ON LINE-FEED DETENT RATCHET, HOLDING PLATEN PROPERLY CENTERED 

FUNCTION LEVER BAIL RETURNS TO NORMAL POSITION 

LINE-FEED FUNCTION LEVER MOVES BACK 

UPPER EXTENSION OF LINE-FEED FUNCTION LEVER STRIPS 
LINE-FEED PUSH BAR OFF FUNCTION BAIL BLADE 



LINE-FEED MECHANISM RETURNS TO UIIOPERATED POSITION 

TL5J9I7S 
Figure 122. Sequence chart for line feed. 

a. Description and Purpose. ■ The line-feed to skip the first and engage the second tooth, 
ratchet is attached to the left-hand end of the resulting in rotation of the platen for a double 
platen (fig. 119) . It is designed for either double- S p ace . When the single-double, line-feed lever is 
or single-line feed operation. The saw-tooth ^ ^ position, the line-feed pawl can en- 
notches on the ratchet receive the adjustable line- ^ ^ ^ ^ on ^ ^^ ^^^ &as 

"S OpeLzon. In its lower position, the single- resulting in the rotation of the platen for only a 
double, line-feed lever allows the line-feed pawl single space. 
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106. Paper Feeding 

To facilitate paper feeding, a paper-straight- 
oner rod and a series of pressure rollers are used 
(fig. 112) . The straightener rod guides the paper 
as it is unwound from the roll in response to the 
line-feed function. The rod moving under pres- 
sure is also used as a slack rod that prevents the 
paper from tearing. The pressure rollers hold 
the paper against the platen and prevent slippage 
when line feeding. 




107. Signal Bell 



a. Description aso Purpose. The signal bell, 
mounted horizontally at the rear of the typing 
unit (fig. 124) provides an audible signal which is 
used to signal the operator. It is connected to its 
function lever by means of a hammer arm, operat- 
ing lever, a latch bar, and a reset bar. The bell 
hammer will strike the signal bell once each time 
the BELL key (FIGS S) is pressed on any tele- 
typewriter keyboard in the circuit. 



SIGNAL BELL- 



SIGNAL 8ELL HAMMER 
ARM EXTENSION 



SIGNAl. BELL 
OPERATING LEVER 



SIGNAL BELL 1 
OPERATING 
LEVER SPRINGj 



SIGNAL BELL 
OPERATING 
LEVER SCREW 




SIGNAL BELL HAMMER 



SIGNAL BELL HAMMER ARM 
SIGNAL BELL HAMMER BACKSTOP 



SIGNAL BELL RESET BAR 
FUNCTION BAIL 



iSIGNAL BELL FUNCTION 
LEVER EXTENSION 



fSIGNAL BELL 
[LATCH BAR LATCH 
SIGNAL BELL LATCH BAR 



Figure 12/,. Signal bell mechanism. 
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b. Operation. 

(1) When the bell function lever is selected, 
its extension (fig. 124) raises the bell- 
latch bar. This releases the bell operat- 
ing lever, which is rotated by the spring 
connected to it, and strikes the bell-ham- 
mer arm extension causing it to throw the 
bell hammer against the bell. 

(2) The bell-reset bar and bell-latch bar, both 
pivoting on the bell operating lever 
screw, are reset by the function bail as it 
moves to its rear position, and the blade 
engages the notch on the reset bar. A 
sequence chart illustrating the train of 
actions for the signal bell function is 
shown in figure 125. 

BELL FUNCTION LEVER SELECTED 
(PLATEN IH FIGURES POSITION AMD SIXTH VANE UP) 

tELL LATCH BAR UNLATCHES 

BELL OPERATIHG LEVER ROTATES 

BELL HAMMER STRIKES SIGNAL BELL 

FUNCTION BAIL RESETS BELl RESET BAR AND BELL LATCH EAR 

TL539I8S 

Figure 125. Sequence chart lor signal tell. 

108. Mechanical Motor Stop 

(fig. 126) 

This feature is included in Teletypewriter TT- 
5/FG and operates when the FIGS and then H 
keys are pressed on the keyboard. This feature is 
not included in Teletypewriter TT-G/FG. 

a. Description and Function. The mechanical 
motor stop is a function operation on the teletype- 
writer. The motor-stop function lever (fig. 127) 
is selected when the STOP key (FIGS H) is 
pressed. The stop function stops the motor at the 
transmitting teletypewriter and all motor units 
of teletypewriters connected in the same signal 
circuit. All motors in the same circuit can be re- 
started by operating the SEND REC BREAK 
key of any teletypewriter in the circuit to BREAK, 
or otherwise opening the line circuit momentarily. 
i. Motor Stop Operation. 

(1) When the motor-stop function lover is 
selected, its motion forward causes its 
lower-rear extension to tip the motor- 



stop lever to the rear. This latches the 
inner motor-stop pawl onto the thicker 
part of its latch on the armature extension 
(fig. 127). 

(2) Simultaneously, the front extension of 
the motor-stop function lever closes the 
left-hand motor-stop contacts. As the 
rear extension of the motor-stop contact 
lever moves up, the front extension moves 
down against its spring. This opens the 
right-hand motor-stop contracts. 

(3) Since both pairs of contacts are wired in 
multiple, the motor will not stop until 
the motor-stop function lever is returned 
to its normal position and the left-hand 
contacts are again open. These contacts 
hold the motor circuit closed until the 
selector cam sleeve comes to rest, which 
assures the disengagement of the main 
shaft clutch and the disengagement of 
the locking lever from the locking wedge 
before the motor stops. 

c. Motor Start Operation. 

(1) To start the motors again, the line must 
be opened for a short interval by op- 
erating the SEND REC BREAK key to 
BREAK (fig. 130). This moves the 
upper contact extension against the line 
contact insulator. The line is opened, 
and the selector armature extension is 
moved down by the armature spring, dis- 
engaging the motor-stop pawl latch from 
the inner motor-stop pawl. The motor- 
Stop lever (having traveled forward a 
short distance) is again stopped when its 
outer motor-stop pawl catches the cuta- 
way portions of the motor-stop pawl 
latch. 

(2) When the line signal circuit is closed 
again, the armature moves to its oporated 
position, the outer motor-stop pawl un- 
latches the armature extension, and the 
motor-stop function lever returns to its 
normal position. The extension on the 
lower portion of the motor-stop function 
lever, which has been holding the motor- 
stop contact lever away from the right- 
hand stop contacts, will now permit the 
spring to move the front extension of the 
motor lever upwards, thus closing the 
motor-stop contacts. 
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d. Keyboard Locking Operation. When the 
motor-control function is operated, the forward 
end of the motor-stop function lever moves down 
against the lower screw on the reset lever and 
closes the keyboard-control contacts. This locks 
out keyboard transmission. The reset lever, in 
turn, moves the contact operating lever as de- 
scribed in paragraph 110J(5) and figure 128. 

e. MoTon-STor Release Lever. The motor- 
stop release level eliminates the possibility of the 
selector cam sleeve coming to rest with the arma- 
ture locking lever riding the low part of the cam 
(fig. 127). For example, immediately after 
FIGS H has been operated on the keyboard, and 
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before the motor has come to a stop, if the line 
opens accidentally (thus releasing the selector 
magnet armature), the selector cam sleeve should 
rotate beyond the stopping point and it is possible 
that the armature locking lever might come to rest 
in an indent of its cam. With the cam stopped in 
this position, the armature extension is not free to 
respond to the next open line interval, thus making 
it impossible to operate the mechanical motor con- 
trol. To avoid this condition, a mechanical ar- 
rangement is provided so that when the locking 
lever is in an indent of the locking cam, the motor- 
stop release lever is not permitted to latch onto 
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INNER MOTOR STOP PAWL 



MOTOR STOP PAWL LATCH 
ARMATURE EXTENSION 





■OUTER MOTOR STOP PAWL 

MOTOR STOP RELEASE LEVER 

MOTOR STOP LEVER 

MOTOR STOP FUNCTION LEVER 

SIXTH VANE 

SIXTH VANE SPRING 

RIGHT-HAND MOTOR 
STOP CONTACT 

RESET LEVER 



RELEASE LEVER STUD=i 

EXTENSION 

REAR EXTENSIONS 

LETTERS PUSH BAR 

MOTOR STOP CONTACT LEVER 



Figure 121. Mechanical motor-slop mechanise 



LEFT-HAND MOTOR 
"STOP CONTACT 

FRONT EXTENSIONS 
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the armature-extension latch. This is accom- 
plished by means of the motor-stop release lever. 
When the locking lever is in an indent it comes in 
contact with the release lever stud. This holds the 
eccentric at the upper end of the motor-stop pawl, 
preventing the pawl from engaging the motor-stop 



pawl latch. Thus, the motor-stop feature cannot 
function, the motor continues to revolve until the 
selector cam is stopped by the stop lever, and the 
locking lever rides the long high part of the cam. 
A sequence chart for the remote motor control 
function is shown in figure 129. 






RIGHT-HAND MOTOR STOP CONTACT 
RESET LEVER 




LEFT-HAND 

MOTOR STOP CONTACT 



BLANK FUNCTION 
LEVER EXTENSION 



UNIVERSAL FUNCTION 
LEVER EXTENSION 



UNSHIFT-ON-SPACE 
CUTOUT LEVER 
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TM22I5-I26 
Mechanical motor-stop contacts (front of typing unit) . 
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MOTOR-STOP FUNCTION IEVER SELECTED 



<~> 



LOJER REAR EXTENSION OF MOTCR-STOP 
FUNCTION I£VER MOVES UPWARD 



FRONT EXTENSION OF UOTCR-STOP 
FUNCTION LEVER MOVES DOWNWARD 



MOTOR-STOP LEVER RAISES 



INNER MOTOR-STOP REAR EXTENSION OF 
PAWL ENGAGES MOTOR-STOP CCHTACT 
MOTOR-STOP LATCH LEVER MOVES UP 



FRONT EXTENSION OF 
MOTOR-STOP CONTACT 
LEVER OPENS RIGHT-HAND 
MOTOR-STOP CONTACTS 



LEFT-HAND 

MOTCR-STOP 

CONTACTS CLOSE 



RESET LEVER 
MOVES DOWNWARD 

CONTACT OPERATING 

IEVER CLOSES KEYBOARD 

CONTROL CONTACTS 



UOTCR-STOP FUNCTION LEVER MOVES BACKWARD 



FRONT EXTENSION OF MOTOR-STOP FUNCTION LEVER MOVES UPWARD 



LEFT-HAND MOTCR-STO? CONTACTS OPEN 
MOTCR STOPS 



OPERATION OF SEND-RECEIVE-EREAK KEY TO BREAK OPENS LINE SIGNAL CIRCUIT 



ARMATURE Of SELECTOR MAGNET RELEASES 



INNER MOTCR-STOP PAWL DISENGAGES FROM MOTOR-STOP PAWL LATCH 



""> 



OUTER MOTCR-STOP PAWL ENGAGES WITH MOTOR-STOP PAWL LATCH 



RELEASE OF SSMU-KECE1VE-KKEAK KET CUBES LINE 



ARMATURE OF SELECTOR MAGNET OPERATES 



OUTER MOTOR-STOP PAWL DISENGAGES FROM MOTOR-STOP PAWL LATCH 



MUTCK-STOP LEVm RETURNS TO NORMAL POSITION 



RIGHT-HAND MOTCR-STOP CONTACT CLOSES 



TL539I9S 
Figure 129. Sequence churt for remote motor control. 
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109. SEND REC BREAK Key 

a. Description and Purpose. The SEND 
REC BREAK key, which is mounted on the front 
left-hand corner of the base and extends through 
an opening in the typing unit cover, has three po- 
sitions. As its name indicates, this key when op- 
erated to its SEND position arranges the equip- 
ment for transmission and also makes reception 
possible. With the key at the IJEC position, only 
reception is possible. The BREAK position is 
used to send break signals to a distant operator, 
or to start teletypewriters in the same circuit by 
momentarily opening the signal line, and thus to 
operate the remote motor-control mechanism (par. 
108). 



UPPER CONTACT LEVER 



BREAK LEVER i feW^V/i 




r- 



_ 



SEND -RECEIVE LEVER 

TM22I5-I27 
Figure 130. SEND REC BREAK ken assembly. 

b. Manual Operation. The SEND REC 
BREAK key can be moved to SEND or REC by 
moving the lever up or down. The latch lever 
stops the key in the REC position when it is being 
moved downward. To send a BREAK, the latch 
lever must be operated, thus releasing the key and 



permitting it to be moved to BREAK. When the 
key, which is held at BREAK, is released, it will 
return to its REC position. 

c. Mechanical Operation. The SEND REC 
BREAK key can be moved to the REC position 
by operating the blank key of the keyboard twice 
in succession. On Teletypewriter TT-5/FG the 
blank key will operate in either the FIGS or 
LTRS position. On Teletypewriter TT-e/FG 
the blank key sends a dash from the FIGS posi- 
tion, but it is not equipped with the motor-stop 
mechanism so it will not move the SEND REC 
BREAK key to REC when the blank key is se- 
lected twice in succession. 

110. Blank Function (Keyboard-Transmitfer 
Locking Mechanism) 

a. Description and Purpose. The keyboard 
locking mechanism is composed of a set of six 
contacts. In addition, there are the upper and 
lower contact levers, the contact lever spring, the 
SEND REC BREAK. levers, the latch lever, and 
the stop lever plate. These elements of the 
mechanism are mounted on the front left-hand 
corner of the base as shown in figure 137. The 
SEND REC BREAK key, when operated to REC 
by two successive operations of the blank key on 
the keyboard, closes the keyboard control contacts 
and short-circuits tho sending contacts of all tele- 
typewriters in the circuit. No teletypewriter in 
the same circuit can send until the key is restored 
to SEND. The procedure outlined above also 
serves as a break-in feature that permits any 
receiving operator to stop transmission from a 
remote station in the same circuit, whether the 
transmitting equipment is sending from tape or 
manually from a keyboard. A tape transmitter, 
if used, may be controlled from the lower contacts 
of the SEND REC BREAK mechanism. 

b. Mechanical Operation. 

(1) As the blank-function lever moves for- 
ward its extension moves downward car- 

" rying with it the left arm of the T lever. 

(2) As the left arm of tho T lever is moved 
down, the reset lever and tho intermediate 
lever move to the left. This positions the 
lower end of the intermediate lever 
against the side of the blank-function- 
lever extension where it is held by a 
spring. 
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SEND-RECEIVE BREAK CONTACTS 




-LOWER CONTACT LEVER 
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Figure HI. SEXD REC BREAK key. 
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Figure 1S2. Typing unit parts of SEND REC BREAK mechanism. 
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(3) The blank-function-lever extension 
moves upward when the function-lever 
bail returns to its normal position. The 
toe of the intermediate lever is thereby 
permitted to come under the blank- func- 
tion extension by tension of the inter- 
mediate lever spring. 

(4) The blank key, when pressed the second 
time, causes the blank-function lever to 
move downward again, carrying the 
intermediate lever with it. 

(5) As the intermediate lever moves down- 
ward, it moves the reset lever downward. 
This also moves the right arm of the op- 
erating lever (upper contact lever) 
downward and positions its upper con- 
tact arm to the right. 

(6) The movement of the upper arm of the 
operating lever to the right allows the 
keyboard control contacts to close because 
of the tension of the contact spring. At 
the same time, the operating pawl is re- 
leased and its spring moves the SEND 
EEC BREAK key to its REC position. 

(7) As the printing-bail operating-arm roller 
rides the high portion of the printing- 
bail cam, the function-lever bail moves 
upward. This causes the function-lever- 
bail roller to engage the cam surface of 
the rear arm of the blank-function lever, 
moving it out of engagement with the 
vanes. The blank-function lever is re- 
turned to its normal position, and opera- 
tion of the blank function is thus com- 
pleted. A sequence chart illustrating the 
above operations is shown in figure 133. 

c. Manual Operation. Manual operation of 
the SEND REC BREAK key to lock-out key- 
board operation is described in a above. 

111. Polar-Neutral Key 

a. Description and Purpose. The polar-neu- 
tral key is a two-position key mounted on top of 
the keyboard of the keyboard-transmitter (fig. 
134). Its purpose is to enable the teletypewriter 
to respond to either polar or neutral signals. 

b. Operation. Refer to figures 134 and 135 for 
operation of the polar-neutral key. It will be 
seen that pushing the polar-neutral key in will re- 
sult in the circuit opening through the relay bias 
winding (terminal Nos. 2 through 7), permitting 
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the relay to respond to polar type signals. Pull- 
ing the key out connects the bias winding into the 
rectifier circuit for reception of neutral signals. 

112. Ribbon Lock-Out 

The ribbon lock-out (fig. 105) can be included 
when the teletypewriter is to be used to cut stencils. 
When the ribbon lock-out bar is moved in, it en- 
gages the ribbon-oscillator extension. This holds 
the oscillator assembly in its lower position below 
the printing line, and prevents its motion in line 
with a type-bar pallet. Thus, the type-bar pallets 
are permitted to strike the stencil without striking 
the ribbon. 

1 1 3. Electrical Circuits (General) 

The electrical circuits of Teletypewriters 
TT-5/FG and TT-6/FG are considered in three 
main groups: power circuits, signal circuits, and 
local circuits. Power circuits consist of the wir- 
ing at the table and in the operating components, 
by which a-c is applied to the rectifier power unit 
and the motors. Signal circuits are those used to 
carry the signal impulses which conduct communi- 
cation. Local circuits are those by which d-c is 
applied to the selector magnets, relay bias wind- 
ing, and test circuits. In the following para- 
graphs the electrical circuits are traced from the 
terminal or connection points at the table to each 
of the electrical assemblies in the operating com- 
ponents. The rectifier power unit is discussed in 
paragraph 120; also refer k> wiring diagrams in 
the back of this manual and to paragraph 114. 

114. Table 

a. General. The electrical service assembly in 
the table is wired so that a-c is connected to the 
rectifier, d-c is distributed from the rectifier to the 
various local circuits, and signal lines are con- 
nected to the transmitter contacts and relay line 
winding, in series, through appropriate terminal 
boards. In c, d, and e below, the a-c, d-c, and sig- 
nal circuits are considered separately. 

i. Power Ciiicorrs. In this discussion refer- 
ence is made to figure 143 (the schematic wiring 
diagram) of the electrical service assembly in the 
table. The power, line, and local test circuit ter- 
minal boards in figure 143 are made of insulating 
material and contain 12 screw-type terminals, 
which are numbered 1 through 12. From these 
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BUNK FUNCTION LEVER SELECTED 



/-\ 



LEFT ARM OF T-LEVER MOVES DOWN 



LOWER END OF INTERMEDIATE LEVER POSITIONED 
BELOW BLANK FUNCTION-LEVER EXTENSION 



BLANK FUNCTION LEVER AGAIN SELECTED 



INTERMEDIATE LEVER OPERATES 



RESET LEVER ROTATES 



OPERATING LEVER ROTATES 



KEYBOARD CONTROL CONTACTS CLOSE 



CONTACT LEVER LATCHES OPERATING LEVER 



SEND-RECEIVE-BREAK KEY MOVES TO REC 



NOTE: THE ABOVE ACTIONS MAKE 
UP THE COMPLETE BREAK FUNCTION 
(TWO SUCCESSIVE BREAK SELECTIONS). 



CHARACTER SELECTED 



UNIVERSAL FUNCTION LEVER OPERATES 
RIGHT ARM OF T-LEVER MOVES DOWN 



LOWER END OF INTERMEDIATE LEVER 

POSITIONED OUT OF PATH OF 
BLANK FUNCTION-LEVER EXTENSION 



NOTE: THE ABOVE ACTION TAKES 
PUCE IF ONE SELECTION OF 
BLANK IS FOLLOWED BY A CHAR- 
ACTER SELECTION. 

TL53920S 



Figure 13S. Sequence churl for blank function. 



142 



s~\ 



terminal boards wiring is arranged to connect 
each outlet or receptacle, under the table top fac- 
ing the front of the table, into its appropriate cir- 
cuit. The signal circuits are completed through 
terminals No. 7, 8, 9, and 10 (fig. 143). The 
various outlets and receptacles (fig. 13G) are ar- 
ranged on the table (electrical service assembly) 
as follows : 

(1) A— Four-contact plug to receive ad- 
justed terminal a-c motor voltage from 
rectifier power unit (Rec-29 only) . 

(2) B — Two-contact receptacle furnishing 
a-c to rectifier power unit. 

(3) C—Four-contact receptacle for teletype- 
writer a-c motor plug. 

(i) D — Three-contact receptacle to furnish 
d-c to teletypewriter plug for relay bias 
circuit. 



(a) E — Three-contact plug to receive d-c 
from rectifier. 

(6) Line jacks BLK and RED. BLK receives 
the black-shelled send plug from the tele- 
typewriter, and BED receives the red- 
shelled receive plug to the teletypewriter. 

(7) Test jacks BLK and RED receive the 
send and receive plugs of the teletype- 
writer when making a local test of tele- 
typewriter operation. 

JVole. The fuse and the convenience outlet 
receptacle of the teletypewriter are shown In 
figure 282. The rectifier circuit Is shown in 
figure 2S1. 

c. A-C Circuits (fig. 143). Incoming a-c 
power conductors are connected to terminals No. 
1 and 2 of the table. Alternating current is con- 
nected to the rectifier power unit through a-c out- 
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Figure ISO. Electrical service assembly. 
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let B (fig. 13G). The rectifier power unit, in addi- 
tion to supplying d-c, also is used to adjust the 
incoming a-c line voltage to the proper value re- 
quired by the motor units. This adjusted a-c 
motor terminal voltage of the B.ec-29 rectifier is 
delivered to ping A (fig. 136). The schematic 
diagram (fig. 281) shows the circuit to which the 
motor unit is connected, as well as the associated 
receptacle or outlet. Note that the motor circuit 
has a switch and fuse. 

d. D-C Circuits. Filtered d-c supplied by the 
rectifier power unit is connected to terminals No. 
— 11 and No. +12 of the table. The conductors of 
the d-c power cord from the teletypewriter power 
block terminate in a plug that is inserted in power 
receptacle D of the table (fig. 136). From the 
power block, the d-c circuit may be traced (figs. 
282 and 283) to the transmitting contacts of the 
keyboard-transmitter and to the selector magnet 
of the typing unit. In addition, d-c also is sup- 
plied to the relay bias winding through the relay 
block and slip contacts 52 and 53 of the base. Fur- 
thermore, d-c can be supplied to the signal lines, 
if required, and to the local test circuit of the 
table. The necessary connections to the d-c source, 
when lino current is supplied, arc given in para- 
graph 20. The 2,000-ohm resistor and the 2,500- 
ohm resistor (fig. 151) are provided to adjust the 
lino current of the test and signal circuits, re- 
spectively. 

e. Signal Circuits. Figure 143 shows the con- 
ductors of the signal circuits connected to the line 
terminal board of the table. The signal circuits 
are then brought to the jacks of the jack block 
(fig. 13G) into which the cords from the send and 
receive blocks of the teletypewriter base are plug- 
ged. The teletypewriter send block is usually 
designated as the 30 block of the base and the 
receive block as the 40 block. 

115. Base 

a. General. The base has four terminal boards 
and the line relay mounting, arranged as shown 
in figure 137. Three of these terminal boards 
are located at the right front corner of the base. 
The fourth terminal board is near the relay mount- 
ing at the left rear corner. Usually, each terminal 
board is identified by the numbers of the terminals 
it contains. Thus the terminal board Nos. 21 
through 26 is called the 20 block and is used to 
connect the power conductors to the motor unit. 



The terminal board Nos. 31 through 36 is called 
the 30 block. To this block are connected the con- 
ductors from the transmitter contacts of the 
perforator-transmitter or any other transmitting 
unit with this equipment. The terminal board 
Nos. 41 through 46 is called tho 40 block and the 
conductors from the selector magnet usually are 
connected to this block. . The terminal board Nos. 
61 through 66 is called the CO block and the con- 
ductors from the polar relay are connected to this 
block. In the subparagraphs below, the circuits 
are traced from each of the terminal boards men- 
tioned above. 

b. 20 Block. The 20 block is called the power 
block. Conductors from the a-c power cord 
(which is plugged into receptacle C (fig. 13G) of 
the table) are connected to terminals No. 21 and 
23. The wires of the d-c cord (plugged into re- 
ceptacle D (fig. 136) of the table) are connected 
to terminals No. 24 ( + ) and 25 ( - ) . 

(1) A-c connections. In figure 283 note that 
a convenience outlet is connected between 
terminals No. 21 and 23, and that the 
power circuit to the motor is completed 
through the slip contact Nos. 13, 14, 15, 
and 10 of the motor unit mounting. This 
switch connects the motor control con- 
tacts, in series with the f ustat and the two 
300-ohm resistors in tho lead from termi- 
nal No. 22 to slip contact No. 14 of the 
motor unit mounting (fig. 282). The 5- 
ohm resistor and the 1-^f (microfarad) 
capacitor between the switch and the 
midpoint between the two 300-ohm re- 
sistors are used to cut down excessive 
sparking across the switches and contacts 
of the motor circuit. From the midpoint 
between the two 300-ohm resistors, a lead 
connects to slip contact No. 16 for tho field 
winding of the motor. Figure 152 shows 
tho motor circuit and the electrical re- 
lation of the circuit constants. 

(2) D-c connections. The d-c leads from 
terminals No. 24 and 25 are connected to 
slip contact Nos. 52 and 53 of the key- 
board-transmitter and to terminals No. 62 
and 63 of the 60 block. From terminal 
No. 62 a lead is connected to terminal No. 
46 to which one lead from the selector 
magnet is also connected. The other lead 
from the selector magnet is connected to 
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terminal No. 45 of the 40 block from which 
a connection is made to terminal No. 65 
of the 00 block. The circuit constants of 
the selector-magnets circuit are shown in 
figure 135. Note in this figure that d-c 
from terminals No. 24 and 25 of the 20 
block is used to energize the selector- 
magnet circuit. Figure 135 shows the 
selector-magnet shunt circuit with its 
constants, and both circuits may be traced 
on figure 282. 

c. 30 Block. This block is called the send block, 
from which signal line conductors are connected 
to terminals No. 32 and 34. Figure 135 shows the 
constants of the transmitter circuit. Note that 
connections between terminals No. 33, 34, 35, and 
36 of the 30 block lead to terminals No. 69, 70, 68, 
and 67 on the resistor block, respectively. Flat 
typo resistors may be used to adjust line current 
if necessary. When such an adjustment is made, 
the flat type resistors are inserted in the resistor 
block and connected as shown in figure 282. Nor- 
mally, line current will be adjusted at the station 
supplying it or at the line resistors (fig. 143) 
located behind the jack blocks of the table. 

d. 40 Block. This terminal board is usually 
referred to as the receive block, from which signal 
line conductors are connected to terminals No. 41 
and 42. These terminals arc wired to terminals 
No. 61 and 66, respectively, on the 60 block (fig. 
155). Conductors from the selector magnet are 
connected to terminals No. 45 and 46 of this block, 
and from there they are completed as described in 
o (2) above and figure 45. 

e. 60 Block. This is the terminal board which 
is located at the left rear corner of the base and is 
usually referred to as the relay block (fig. 160) 
where the various relay circuits are completed. 
Figure 135 illustrates the bias cricuit, the selector 
magnet circuit, the shunt circuit, and the relation 
of the relay line (operating) winding to the signal 
circuit. 

116. Polar Relay (Including Keyboard-Trans- 
mitter Contacts and Typing Unit) 

a. General. The typing unit contains the selec- 
tor mechanism of which the selector magnet is the 
most important element. The transmitter con- 
tacts of the keyboard-transmitter usually will be 
connected in series with the relay line winding to 



obtain local copy of all transmitted messages. The 
mechanical sequence of operation of the keyboard 
and transmitter mechanism is contained in para- 
graph 70. The electrical operation of the key- 
board transmitting mechanism is described in 
paragraph 66. In this paragraph the discussion 
is confined to the electrical operation of the trans- 
mitting and receiving components, the line relay, 
and the motor unit. The circuits of these tele- 
typewriters may be divided into separate related 
circuits. These are : 

(1) Bias circuit of the WECo 255-A type 
relay. 

(2) Line circuit. 

(3) Selector-magnet circuit. 

(4) Selector-magnet shunt circuit. 

(5) Motor circuit. 

b. Belay Bias Circuit. 

(1) Purpose. The purpose of the bias circuit 
is to pull the line-relay armature to the 
spacing contact, magnetically, when a 
neutral (no current) spacing impulse is 
received from the line. The line relay 
reacts as if a spring attached to it on the 
spacing side were pulling the armature 
to the spacing contact. 

(2) Circuit constants. The bias circuit of 
the line relay is a simple series circuit 
composed of the relay bias winding (fig. 
135), two 2,000-ohm resistors, and con- 
tacts Nos. 2 and 3 of the polar-neutral 
key. The two 2,000-ohm resistors plus 
the resistance of the bias winding (ap- 
proximately 136-ohms) limit the current 
to approximately 30 amperes. The polar- 
neutral key opens the circuit for polar 
operation and closes it for neutral oper- 
ation. Therefore, the bias circuit is used 
only for neutral operation. The bias cir- 
cuit requires approximately 115 volts dc, 
which is applied through terminals No. 
24 and 25 of the 20 block. 

(3) Circuit tracing. When tracing the bias 
circuit (fig. 282) begin at the positive 
terminal (No. 24 on the 20 block) and 
continue through spring contact No. 52, 
to terminal No. 62 on the 60 block, 
through the 2,000-ohm resistor, to ter- 
minal No. 7 of the winding of tho relay, 
to terminal No. 2 of that winding, to con- 
tact No. 56, to terminal No. 3 on the polar- 
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neutral key, to terminal No. 2 of that key, 
to slip contact No. 51, through the 2,000- 
ohm resistor connected to terminal No. 63, 
to contact No. 53 and out to negative 
terminal No. 25 on the 20 block. 
c. Line Circuit. 

(1) Purpose. The purpose of the line cir- 
cuit is to control the operation of the 
line relay in its transition from spacing 
to marking. This transition occurs in 
response to the spacing and marking im- 






pulses generated by the transmitting 
contacts, which open and close the line, 

respectively. 

(2) Circuit constants. The line circuit is 
composed of the operating or line wind- 
ing of the relay, the transmitting con- 
tacts, the send-receive-break mechanism, 
and the line-resistance mounting when 
the flat type line resistors are used. For 
simple neutral operation the signal line 
may be connected to terminal No. 32 of 
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the send block and No. 42 of the receive 
block, terminal No. 34 and 41 being con- 
nected, by a suitable strap or jumper. 
When flat-type line resistors are required, 
terminals No. 33 and 36 are strapped and 
the connecting strap between terminals 
No. 34 and 41 is transferred to terminals 
No. 35 and 41. Teletypewriters TT- 
5/FG and TT-6/FG normally will be ar- 
ranged as shown in figure 45 with the 
transmitter contact connected in series 
with the relay line winding, by effecting 
the connections required at line terminals 
No. 7, 8, 9, and 10 of the table. One of 
the send terminals will be strapped to 
one of the receive terminals and the two 
terminals remaining will be connected to 
the line (fig. 143). For this application 
one wire of the line is connected through 
a line terminal to one side of the send 
jack, and the send plug, through the 
transmitter contacts, back to the other 
side of the send plug, send jack, and 
send terminal. From there it is strapped 
over to one of tho receive terminals 

of the table, to one side of the re- 
ceive jack and plug, through the relay 
winding, back to the other side of the 
receive plug, jack, and terminal, and then 
to die other wire of the line. When 



necessary to supply line current, connec- 
tions are made at the line terminal boards 
as shown in figure 143, and the line re- 
sistors (fig. 45), are adjusted for proper 
line current. The ground may be used 
in place of one of the wires of a pair be- 
tween teletypewriter stations (ground re- 
turn) . 

(3) Transmitting contacts shunt circuits. 
The shunt contacts (Nos. 3 and 4), part 
of the break contact assembly, are wired 
across the transmitting contacts, and 
lock the keyboard when they are closed. 

(4) Circuit tracing. The circuit may be 
traced for simple neutral operation (fig. 
282) from terminal No. 32 to the break 
contacts, through these contacts to slip 
contact No. 54, through the transmitter 
filter-unit coil to the transmitter contacts, 
continuing to slip contact No. 55, to ter- 
minal No. 34, to terminal No. 41, to ter- 
minal No. 61, through terminal No. 3, to 
No. C of the line-winding of the relay, to 
terminal No. 66, and finally to terminal 
No. 42. 

d. Selector-Magxkt Circuits. 

(1) Purpose. The purpose of the selector- 
magnet circuit (fig. 135) is to receive the 
marking and spacing impulses from the 
polar line relay (WECo type 255-A), 









and to control the electromechanical 
transitions of the marking and spacing 
combinations. The selector-magnet cir- 
cuit requires approximately 60 ma of cur- 
rent at 110 volts d-c for satisfactory 
operation. 
(2) Circuit constants. The selector-magnet 
circuit consists essentially of the arma- 
ture (1) and the marking contact (4) of 
the- relay, a 400-ohm resistor (part of the 
filter) , two 600-ohm resistors, and the two 
selector-magnet coils (105 ohms each) in 
series, with the line jack connected across 
the selector-magnet coils. The line jack 
serves to close the circuit (when the se- 
lector magnets are disconnected at slip 
connections Nos. 11 and 12) when the 
typing unit is removed from the base. A 
projection on the typing unit holds the 
line jack open when the typing unit is 
mounted on the base. 
(3) Circuit tracing. Trace the selector-mag- 
net circuit from positive terminal No. 24, 
to slip contact No. 52, terminal No. 62, 
terminal No. 46, to slip contact No. 11 
(one side of the line jack), through the 
selector-magnet coils to slip contact No. 
12 (the other side of the jack) ; continue 
to terminal No. 45, terminal No. 65 
through the GOO-ohms resistor, through 
the 400-ohm resistor (part of the filter) to 
No. 4 of the line relay, to the marking 
contact, through the armature (1) of the 
line relay, through the 600-ohms resistor, 
to terminal No. 63, to terminal No. 53, 
and finally to negative terminal No. 25. 
e. Selector-Magnet Shunt Ciiicuit. 

(1) Purpose. The purpose of the selector- 
magnet shunt circuit (fig. 135) is to keep 
the rectifier output constant across the 
terminals (No. 24 and 25) which connect 
dc to the equipment. This serves as a 
protection for the old style vacuum tube 
rectifier by equalizing the load on the 
power source, whether the armature is at 
marking or at spacing. The selector- 
magnet shunt circuit requires approxi- 
mately 110 volts dc and 60 ma. 

(2) Circuit constants. The shunt circuit 
consists of a 600-ohm resistor and the line 
relay armature (these are common with 



the selector-magnet circuit) (d above), a 
400-ohm resistor (part of the filter), and 
an 810-ohm resistor in series, and is con- 
nected to power terminals No. 24 and 25, 
which are the same terminals through 
which power is supplied to the selector- 
magnet circuit. The total resistance in 
the shunt circuit when the armature and 
spacing contacts are closed is 1,810 ohms. 
(3) Circuit tracing. When tracing this cir- 
cuit (fig. 155), begin at the positive ter- 
minal (No. 24), continue to slip contact 
No. 52, to terminal No. C2, through the 
810-ohm resistor, the 400-ohm resistor, 
to terminal No. 5 of the line relay, to the 
spacing contact, to the armature (1), 
through the 600-ohm resistor, to terminal 
No. 63, to slip contact No. 53, and to 
negative terminal No. 25. 

1 1 7. Motor Circuit 

(fig. 282) 

a. Purpose. The purpose of the motor circuit 
is to furnish power (110-volt, 60-cycle ac) to the 
teletypewriter motor. 

b. Circuit Constants. The motor circuit con- 
sists of two 300-ohm resistors, a power switch, a ""* 
l-/if capacitor, a fuse, a 5-ohm resistor, the me- 
chanical motor-stop contacts (on Teletypewriter 
TT-5/FG only), and the motor. The two 300- 
ohm resistors are used in either series or parallel. 

The 1-^f capacitor and the 5-ohm resistor con- 
stitute a filter which is used to reduce excessive 
sparking across switches and contacts of the motor 
circuit. A target lamp and switch (slip contact 
Nos. 13 through 15) are included in the circuit. 

c. Circuit Tracing. The circuit may be traced 
from terminal No. 21, continuing to the plug fuse, 
to the power switch, to slip contact No. 10, through 
the right pair of motor-stop contacts (except on 
Teletypewriter TT-6/FG), to slip contact No. 9, 
to terminal No. 22, to the 300-ohm resistor block, 
to slip contact No. 15 (which is shorted to slip 
contact No. 14, thus connecting the two 300-ohm 
resistors in parallel), to one side of the 300-ohm 
resistors, through the motor-unit filter coil, 
through the governor contacts, to terminal No. 16, 
through the field winding of the motor, through 
the motor armature, to slip contact No. 13, and 
finally to terminal No. 23. When the motor turns 
too rapidly, which causes the governor contacts 
to open, the short circuit across the resistance is /-^ 
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opened. Current then flows from slip contact 
No. 14 through the two 300-ohm resistors in par- 
allel, to slip contact No. 16, to the field winding 
of the motor, to the armature, to slip contact No. 
13, and finally to terminal No. 23. The reduction 
in current caused by the change in resistance slows 
down the motor sufficiently to allow the governor 
contacts to close and thus restore the short circuit 
across the resistance. 

118. Control Relay 

(% 140) 

The motor on a teletypewriter can be controlled 
by the control relay if it is connected into the 
motor circuit and then actuated from a remote, 
manually operated switch. This relay controls 
the operation of contacts which in turn may be 
used to start and stop the motor. Refer to the 
wiring diagram (fig. 283). 
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Figure 11,0. Control relay. 

119. Miscellaneous Circuits 

a. Line Relay Filter. A radio induction sup- 
pressor is used to cut down the r-f (radio-fre- 
quency) induction that is due to the low-contact 
pressure and small contact area of the WECo type 
255-A relay. At the same time, a satisfactory lift 
for the relay contacts is assured through minimiz- 
ing the tendency of the shunt capacities of the fil- 






ter to cause contact build-up and erosion. Since 
the circuit conditions in which the line relay con- 
tacts operate permit the use of series resistances, a 
satisfactory suppressor unit, using a 400-ohm re- 
sistor as the series element and l-/if capacitors as 
the shunt elements, is used. A 1-j.f capacitor pro- 
vides a bypass to ground, which in this case is 
the frame of the teletypewriter. 
b. Spark-Killino Circuits. 

(1) Purpose. The purpose of the spark-kill- 
ing circuits across the M (marking) and 
S (spacing) contacts of the line relay is 
to prevent overheating and burning of the 
contacts caused by arcing when the con- 
tacts open or close. 

(2) Spaaing (fig. 155). The spark-killing 
circuit for the spacing contact is from 
one side of the .25-^f capacitor, through 
terminal No. 64, through the 2,000-ohm 
resistor, the 600-ohm resistor to terminal 
No. 65, to terminal No. 45, through the 
selector magnets, to terminal No. 46, to 
terminal No. 62, through the 810-ohm re- 
sistor, the 400-ohm resistor, to terminal 
No. 5 of the relay, to the spacing contact, 
the relay armature, through terminal No. 
1 of the line relay, to the 600-ohm resistor, 
to the other side of the .25-jif capacitor. 

(3) Marking (fig. 155). The spark-killing 
circuit for the marking contact is from 
one side of the .25-jif capacitor to ter- 
minal No. 64, through the 2,000-ohm 
resistor, through the 400-ohm resistor, to 
terminal No. 4 of the relay, to the mark- 
ing contact, the relay armature, terminal 
No. 1 of the relay, to the 600-ohm resistor, 
to the other side of the .25-/if capacitor. 

c. Sending Contact Filter Unit. This filter 
unit (fig. 154) usually consists of a retardation coil 
as the series element and a shunt capacitance, in 
addition to a capacitor, as a bypass to the teletype- 
writer frame. This filter performs the same pur- 
pose across the transmitting contacts as the line- 
relay filter performs across the relay contacts. 

d. Remote Motor Control. This feature (fig. 
126) is found in Teletypewriter TT-D/FG but not 
in Teletypewriter TT-6/FG. 

(1) General. The remote motor-control fea- 
ture is arranged to start the machine 
when the circuit is closed after an open 
signal. Two motor-stop pawls, which 
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latch on the armature extension, keep the 
motor circuit open when the machine is 
stopped (fig. H, STOP). When the 
circuit is opened, one of the pawls un- 
latches; when the circuit is again closed 
the other pawl unlatches, permitting the 
motor-stop release lever to move and 
close the power circuit. 
(2) Electrical features. As part of the re- 
mote motor control arrangement, two sets 
of contacts are provided. These are 
wired in parallel in the motor unit power 
circuit (fig. 152). The right-hand set of 
contacts as seen from the front of the 
teletypewriter completes the circuit to the 
motor. The left-hand set of contacts is 
normally open during operation of the 
machine. When the stop-function lever 
is selected, the left-hand contacts close 
immediately, while on instant later the 
right-hand contacts open. The motor 
will continue to run because the power 
circuit to it is closed through the left- 
hand contacts. The left-harfd contacts 
will not open until the locking lever rides 
the high part of the cam long enough to 
allow the motor-stop pawls to latch re- 
liably on the armature extension. 

120. Rectifiers 

a. Eectifier REC-29. 

(1) General. The Rec-29 rectifier is de- 
signed to provide d-c suitable for signal 
line battery as well as local battery, and 
to provide the proper a-c voltage for the 
operation of governed-series motors, 
when the rectifier is operated from a-c 
sources of various voltages and fre- 
quencies. 
(a) Input. The input requirements are 95- 
to 125- or 190- to 250-volts, 25- to 60- 
cycle, single-phase a-c. 
(J) Output. The output rating is as fol- 
lows : 

1. D-c. 0.2 ampere at 120 volts d-c. (No- 

load voltage of a now rectifier should 

not exceed 135 volts.) 

2. A-c. A-c at suitable voltage (generally 

115 volts) for the operation of one or 
two governed-series motors at any 
frequency from 25 to 60 cycles. 



(2) Components. The rectifier consists essen- 
tially of a transformer, a full-wave sele- 
nium rectifying assembly, a variable 
choke coil with capacitor, a bleeder re- 
sistor, a filter capacitor, terminal panels, 
input and output fuses, input power 
switch, input cord with plug, and output 
cords with receptacles. 
(a) Primary. The primary winding of the 
transformer has two sets of taps which 
terminate on the control panel. 

1. One set of taps (terminating on the 

left-hand side of the control panel) 
provides for input voltages of 95, 
105, 115, 125, 190, 210, 230, and 250 
volts. 

2. The other set of primary taps (termi- 

nating on the lower right-hand side 

of the control panel) provides the 

proper voltage for motor operation 

on 25-, 40-, 50-, or 60-cycle a-c. 

(6) Secondary. The secondary of the 

transformer is provided with taps so 

that the output voltage of the rectifier 

can be adjusted to suit requirements and 

can be adjusted to compensate for the 

aging of the rectifier assembly. These 

taps terminate at the top of the control 

panel, and connections to the terminals 

are made by means of flexible leads. 

The three taps marked L, M, and H 

provide coarse voltage adjustment, and 

the five taps marked 1, 2, 3, 4, and 5 

provide fine voltage adjustment. 

(c) Rectifier. The rectifier consists of a 
stack of rectifying selenium disks di- 
vided into four sections by terminals at 
the ends, quarter-points, and center 
(%• 141). 

(d) Choke. The choke coil has taps which 
terminate on the upper right-hand 
corner of the control panel. These taps 
provide a means for adapting the filter 
to the frequency of the power supply 
and are utilized by connecting the flex- 
ible lead from the tuning capacitor to 
the tap corresponding to the input 
frequency. 

(e) Rear panel. Tho input and output 
cords terminate on the panel at the rear • 
of the rectifier. When the double-pole, 
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ON-OFF switch (located on the front 
panel) is in the OFF position, both 
sides of the input line are disconnected 
from the entire rectifier assembly (with 
the exception of the rear panel on which 
the input cord terminates). Tho cover 
must be removed to gain access to the 
terminals on the rear panel. 
(3) Operation, 
(a) Transformer. The primary winding 
of the transformer is connected through 
a 3.2-ampere fuse, an ON-OFF, double- 
pole switch, and cord and plug assem- 
bly to the a-c source of power. Taps on 
the primary winding suitable for the 
different input voltages aro connected 
to the line by means of a flexible lead. 
In addition to its function as the trans- 
former primary winding, this winding 
also functions as an auto-transformer 
for supplying 115-volt, a-c power 
through the a-c output cord for the mo- 
tor. A .3-ampere fuse is provided in 
one leg of the d-c output circuit of the 
transformer to protect the rectifier and 
transformer in case of overload in the 
rectifier circuit. The secondary wind- 
ing furnishes a-c power to the rectifier 
disks. By decreasing or increasing the 
number of turns to be used in the sec- 
ondary winding, and by means of the 
L, M, H, and 1, 2, 3, 4, 5 adjustment 
taps on the secondary winding, the d-c 
output from the rectifier may be ad- 
justed to the required 0.2-ampere at 120 
volts regardless of the a-c applied to the 
input plug or obtained from the a-c 
output receptacle. As the rectifier ages, 
the voltage drop decreases. Adjust- 
ment of the rectifier to compensate for 
aging is made by means of the adjust- 
ment taps. When the H and 5 taps 
must be used to adjust the rectifier to 
an output of 0.2 ampere through 600 
ohms at 120 volts, the rectifier should 
be taken out of service. 
(6) Rectifier (fig. 141). The terminals at 

tho ends, quarter-points, and center of 
the stack of rectifying selenium disks 
are connected to form a full-wave 



bridge rectifier circuit; the disks are 
so arranged that they will conduct cur- 
rent only from the end or quarter-point 
terminals toward the center terminal. 
With a-c from the transformer sec- 
ondary winding connected to the two 
quarter-point terminals, the center ter- 
minal becomes the positive d-c termi- 
nal, and the end terminals which are 
connected together become the negative 
d-c terminal. Current is carried by the 
first and third sections of the rectifier 
stack during one half cycle of each full 
cycle of a-c and by the second and 
fourth sections during tho other half- 
cycle. A pulsating d-c output is ob- 
tained from the rectifier stack. 
(c) Filter (fig. 141). The filter consists of 
a choke, 4-/if capacitor, a 2,000-ohm 
bleeder resistor, and a 170-jtf capacitor. 
The filter circuit smoothes out irregu- 
larities in the pulsating d-c leaving the 
rectifying elements, thus providing at 
the d-c output receptacle a direct cur- 
rent suitable for operating the line re- 
lay. The filter choke and a 170-^f ca- 
pacitor are connected in series with the 
negative lead from the rectifier stack. 
Tho choko nets as a high impedance 
to the flow of pulsating current and as 
a low resistance to the flow of d-c. The 
bleeder resistor provides a constant 
load for the rectifier and thus prevents 
the output voltage from rising too 
sharply when the circuit is open. The 
170-^f capacitor provides a low im- 
pedance path across the output for pul- 
sating current. The 4-/if capacitor in 
the filter circuit - acts as a tuning ca- 
pacitor, adapting the filter to tho fre- 
quency of the input power supply. 
6. Kecttfier Kec-10 (fig. 142). 

(1) Description and purpose. The Rec-10 
rectifier, furnished with older models of 
Teletypewriters TT-5/FG and TT- 
6/FG, is designed to provide d-c suitable 
for signal line and local battery, 
(a) Input. The input requirements are 
105- to 125-volt, 50- to 60-cycle, single- 
phase a-c. 
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Figure lJfl. Rectifier Rcc-29, schematic vHrinff. 
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(b) Output. The output rating is 0.2 am- 
pere at 120 volts d-c. (No-load voltage 
of a new rectifier should not exceed 
135 volts.) 
(2) Components. The rectifier consists es- 
sentially of a transformer, a power-stabi- 
lizing capacitor, a full-wave selenium 
rectifying assembly, a chock coil with 
capacitor, a bleeder resistor, a filter capac- 
itor, terminal panel, output fuse, input 
cord with plug, and output cord with 
receptacle. 
(<z) Transformer. A 10-^f capacitor is 
connected across the outside taps of the 
input windings on the transformer to 
improve the stability of the rectifier 
under small variations in power input 
and load. The secondary of the trans- 
former is provided with taps so that 
the output voltage of the rectifier can 
be adjusted to suit requirements and to 
compensate for the aging of the rec- 
tifier assembly. These taps are wired 
to terminals on the control panel, and 
connections to the terminals are made 
by means of flexible leads. The three 
taps marked L, M, H provide coarse 
voltage adjustment, and the five taps 



marked 1, 2, 3, 4, 5 provide fine voltage 
adjustment. The cover of the rectifier 
must be removed to reach the control 
panel. 
(b) Cords. The input cord enters the rec- 
tifier through the base and is connected 
directly to the transformer. No power 
switch is provided on the Rec-10 rec- 
tifier, and rectifying action starts when 
the a-c input plug is connected to an 
a-c power source. The output cord 
connects to terminals on the control 
panel and exits through the base of 
the rectifier. 
c. Operation. The operation of the Rec-10 

rectifier and the Rcc-29 rectifier are similar, with 

the following exceptions: 

(1) Primary. There is no provision on the 
primary for the furnishing of a-c power 
for the motor. 

(2) Filter. The filter circuit consists of a 
fixed choke, a 2-^f capacitor connected 
across the choke, a 2,000-ohm bleeder 
resistor, and a 200-^f capacitor. The 
fixed choke furnishes no provision for 
regulating the filter to various fre- 
quencies. 
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Figure Y.{2. Rectifier Rcc-10, schematic wiring. 



TO BASE 
TERMINALS 



TABLE 
ELECTRICAL SERVICE ASSEMBLY 



r* 




RECTIFIER 
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LOOPS 



4 WIRE i 2 WIRE 
RECEIVE i 



GROUND MAY BE 
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TABLES FOR ONE 
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PAIR BETWEEN 
STATIONS WHEN 
NECESSARY. 



* IF SENDING AND RECEIVING LOOPS ARE USED, WIRE AS SHOWN WITH STRAP 
REMOVED FROM TERMINALS 8 AND 9 OF TABLE. 

IF SINGLE LOOP IS USED, CONNECT TO TERMINALS 7 AND 10 AND STRAP 8 AND 9. 
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Figure 1 



Connections between teletypewriter and loop. 
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Section III. TOOLS AND TEST EQUIPMENT 



121. Additional Tools 

a. General. Detailed repair instructions refer 
to the use of certain tools which are not furnished 
as part of Tool Equipment TE-50 or TE-50-A. 
These additional tools, or their equivalent, usually 
are available in field maintenance kits intended 
for use where extensive teletypewriter repairs are 
made. In some instances when these tools are not 
available, suitable substitutes may be improvised. 
The additional tools are listed in b below. 

b. List of Additional Tools. Figure 144 illus- 
trates the bearing puller which is included among 
the additional tools referred to in the test and 
repair instructions. 



Caution; Welded or brazed parts must be 
properly alined and free of excessive build-ups 
which would reduce clearance below minimum 
requirements. 



Slgnnl Corps 
slock No. 


N'arao of tool 


Description 


4T84020 


Bearing puller 


Designed for removing 
all types of teletype- 
writer motor arma- 
ture bearings. 


6R4G290 


Undercuttcr, mien- 


Designed for undercut- 
ting the mica strips 
separating tho motor 
commutator segments 


4T74803 


Hand wheel 


Metal wheel approxi- 
mately 2" in dia- 
meter, with extension 
which screws onto 
right end of main 
shaft; used in rotat- 
ing main shaft by 
hand. 


6R4774-6 


Pliers, short-nosed. 


Heavy, 6" lg, 1" wd; 
general use. - 


GUI 1 MO 


No. 340 tool - 


Polar relay armature 
gap adjuster. 



a. Drills, Taps, Dies, and Clamps. A set of 
various sizes of drills (carbon or high-speed steel) 
and either a hand drill or an electric drill should 
be available for making new parts or reworking 
old parts. A set of taps and dies for several com- 
mon sizes of screws and bolts also should be avail- 
able. Clamps may be any type of suitable size. 

d. Welding and Brazing Equipment. In 
emergencies, many broken parts may be welded or 
brazed. However, either procedure is very diffi- 
cult and should be performed only by personnel 
thoroughly skilled in welding and brazing 
techniques. 




TL54475-S 
Figure 144. Bearing puller. 

122. Test Sets 

Test Unit 1-236, issued with Tool Equipment 
TE-50, or Multimeter TS-297/U. issued with Tool 
Equipment TE-50-A, or an equivalent voltohm- 
meter is satisfactory for testing the current flow, 
continuity, insulation, or resistance of the elec- 
trical circuits in the teletypewriter. The para- 
graphs below give brief descriptions of the pur- 
pose of the test sets most frequently used by tele- 
typewriter repairmen. 

123. Test Set TS-2 TG 

Test Set TS-2/TG is a portable, motor-driven 
unit arranged to transmit normal or distorted sig- 
nals for testing teletypewriter circuits and for 
checking the efficiency of star-stop selector units 
on teletypewriters. It sets up two types of dis- 
tortion : marking or spacing bias and marking or 
spacing end distortion. Any one of four test sig- 
nals, K, Y, SPACE, or a test message, may be ,—^ 



transmitted continuously by the test set. For a 
detailed description of this test set, refer to 
TM 11-2208. 

124. Distortion Test Set TS-383/GG 

Distortion Test Set TS-383/GG (fig. Ida) is a 
motor-driven unit normally used in field repair 
shops. In addition to the characters and func- 
tions transmitted by Test Set TS-2/TG, Distor- 
tion Test Set TS-3S3/GG will transmit the Y, T, 
O, M, V, and LTRS characters and functions. 
These transmissions are sent either undistorted or 
with a controlled degree of distortion up to ap- 
proximately 100 percent. Distortion Test Set 
TS-3S3/GG also receives and analyzes distortion 
in tlie transmitting circuit of a teletypewriter. 
Refer to TM 11-2217 for a complete description 
of this test set. 



125. TEST SET 1-193-A 

Test Set 1-193-A (fig. 146) is a compact, port- 
able unit for testing and adjusting polar relays. 
Test Set 1-193-A provides a source of opens and 
closures at a frequency of either 10 or 20 cps 
(cycles per second) for lining up circuits. The 
test set provides a space for four spare polar 
relays. Refer to TM 11-2513 for complete in- 
structions for using Test Set 1-193-A. 

126. Test Set 1-181 

Test Set 1-181 (fig. 147) is a current-flow type 
relay-adjusting set. The primary purpose of the 
current-flow test set is to measure and control the 
amount of current flow through the winding of a 
relay, drop, or similar electromagnetic apparatus 
which is being tested or adjusted. Test Set 1-181 
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Figure i.J7. Text Set 1-181, cover removed. 

also may be used as a d-c millinmmeter with ranges detailed description of Test Set 1-181, see TM 
of to 15 ma, to 75 ma, and to 150 ma. For a 11-2030. 



Section IV- TROUBLE LOCATION 



127. Introduction 

a. General. Several factors must be consid- 
ered before an attempt is made to actually locate 
trouble. There can be no definite rules for an 
exact procedure to be followed because of the wide 
variations in the experience of personnel working 
with the equipment. The information and 
trouble analysis charts in this section are intended 
to provide a step-by-step procedure for the inex- 
perienced trouble-shooter and a ready reference 



for the experienced trouble-shooter. In all cases, 
the origin of the trouble report or the manner in 
which the trouble is detected will determine the 
procedure to be followed. Figure 148 shows a 
typical equipment record card. 

b. Source op Trouble Reports. Figure 149 is 
an example of a typical trouble record. Troubles 
reported may be divided into two classes: 

(1) Troubles that are due to failure in the 
teletypewriter or failure in other equip- 
ment or connecting facilities. In some 
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EQU IPHEHT RECORD CARD 



/->. 



Equip and Ho. 


loc.lt i or 


Telephone Ho. 


Date Instilled 


EE-9 7 


BEAVER 


BEAVER 


5/21/45 


Type Circuit 


Remarks 


Associated Equip 


SIMPLEX 


5 MILES FIELD H RE (ON GROUND) TO 
REPEATER, CKT 310/1O 


TG-10 


Connected to 


Leagth of Line 


Line Crnt So 1 y. 


DEXTER 


30 MILES 


LOCAL 



TROUBLE RECORD 



fieported 


Test Showd 


TrouDle Found 


Cleared 


Date 


Hour 


By 


Trouble 






Date 


Hour 


By 


5/24/45 


1JCO 


HW 


CAN'T SEND 


SHORT CKT. 


SHORT CKT AT 


5/24/4S 


1J20 


oc 





















Figure i.(8. Example of equipment record card. 



oases, thp.se. troubles may lie intermittent 
and require extensive checks of all equip- 
ment and facilities before they can defi- 
nitely be located. The substitution of 
teletypewriters or unils known to be in 
good condition is often the fastest method 
of proving which part of a circuit is 
causing intermittent trouble. 



(2) Troubles which are readily apparent or 
which are definitely identified by a 
trouble report as being located in a par- 
ticular part of the equipment. 
c. Troubles Detected isy Inspection. 
Troubles found during routine check of the equip- 
ment, or while inspecting the equipment during a 
major overhaul, are usually of a definite nature. 
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TELETYPEWRITER TROUDLE RECORD 


TG-7-B 
MODEL 


85784 
BASE 


SERIAL NUMBERS 
63528 101264 81754 
KEYBOARD MOTOR UNIT TYPING UNIT 




SET NO. 


12 


OATE 


TIME 


REPORTED 
BY 


TR0U8LE REPORTED 


DISPOSITION 


DATE 


TIME 


CLEARED 
BY 


17 
JAH 


0725 


W.E.C. 


MOTOR FAILS TO START. 


REPLACED MOTOR FUSE. 


17 

JAH 


0728 


H.M.G. 


26 

JAH 


1945 


P.G.C. 


PAPER TEARS. 


READJUSTED PAPER 
GUIDE. 


26 

JAH 


2005 


W.R.R. 


2 
FEB 


1030 


W.E.C. 


PRINTS IHCORRECT 
LETTERS AT TIMES. 


TICHTENCD SCREW IN 
RAHGE-FINDER 
ASSENBLY. 


3 

FEB 


0630 


R.F.H. 



Figure 1^9. Typical trouble record. 
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In some cases, however, these troubles may require 
detailed analysis, using special testing equipment. 
d. Trouble Analysis. Thorough knowledge 
of the sequence of operation for each functioning 
element in the teletypewriter is of fundamental 
importance in analyzing trouble. The trouble- 
shooter must be able to determine quickly whether 
trouble is in a particular assembly. The appear- 
ance of a particular operating failure may indi- 
cate immediately the exact location of the faulty 
adjustment or the damage. If the cause of the 



commonly observed faults, are of great assistance 
in determining the best sequence and testing pro- 
cedure for a particular condition. By sending to, 
and receiving from, a teletypewriter known to be 
in good condition, the trouble can be proved to be 
in the transmitting, receiving, or common function. 
The local or dummy testing circuit in the table 
can be used when a second teletypewriter is not 
readily available. When a definite observed fault 
is found, refer to g below for the related list of 
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Figure 150. Base terminal boards and contacts. 






failure cannot be determined, it will be necessary 
to observe carefully which functions are operating 
properly and which arc not. 

e. Process op Elimination. By determining 
which of the transmitting, receiving, and common 
functions of the teletypewriter are operating prop- 
erly and which are not operating properly, the 
trouble-shooter will save considerable time and 
effort. The trouble analysis charts, which list 



indicated conditions, and select the items that may 
logically be the cause of the fault. 

/'. Localizing Trouble. Determine by obser- 
vation or testing which of the units or functions 
are causing trouble; then isolate or localize the 
trouble in a particular electrical circuit or me- 
chanical element. The trouble analysis charts 
(pars. 128 through 145) provide reference data 
for both electrical and mechanical failures. 
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g. List of Trouble Conditions for Tele- 
typewriters TT-5/FG and TT-6/FG. 
(1) General. 



Par. 


Condition 


Observed fault 


12R 




Fails to start. 


129 


Starts 


Runs open. 


130 


Runs closed. 


Cannot send. 


131 


"Runs closed- 


Cannot, rccoivc. 


132 


Prints- 


Rangefinder indicates poor range. 


133 


Prints 


Scrambled letters or occasional errors. 


134 


Prints 


Fails to shift or unshift. 


135 


Prints. 


Fails to lino-food properly. 


130 


Prints 


Fails to space propcrlv. 


137 


Prints 


Fails to carriage-return properly. 



(2) Teletypewriter operates correctly with excep- 
s given below. 



Par. 


Observed fault 


138 


Ribbon remains motionless or docs not 




oscillate. 


139- 


Ribbon does not reverse. 


140 


Bell does not operate. (Letter S prints 




correctly.) 


141 


Letter S does not print. (Signal bell operates 




with platen in /. TRS position.) 


142— 


Motor stop fails to operate. 


143 


More or less than 72 characters per line or 




margins uneven. 


144 


Margin bell does not operate on 66th 




character. 


145 


Teletypewriter emits grinding noise. 



128. Teletypewriter Fails to Start 

Note. For this and the following trouble analysis charts (pars. 128 through 145), refer to figure 282 for schematic 
diagram of the teletypewriters. 



Item 

Xo. 


Items to bo checked 


Possible trouble 


Corrective action 


Detailed funcllor 


Repair and adjust- 
ment data 


1 




Open, low voltage, poor 
voltage regulation. 

Fuse, open or missing 

Open or dirty 


Use another power source. 

Replace with good fuse... 
Clean, check tension and 

continuity. 
Adjust 

Clean or replace and ad- 
just. 

Clean and adjust con- 
tacts. 

Replace brushes or motor 


Par. 108— 

Par. 108 

Par. 68 

Par. 115... 




2 
3 


Fuse, motor circuit 

Motor-stop contacts 

Motor-stop mechanism 

Governor contacts 


Par 277 


4 
5 


Contacts do not close 

Open, dirty, or burned 

away. 
Open contacts between 

base and typing unit. 
Open windings, poor 

brushes. 
Clutches dry or bearings 

frozen tight. 


Pars. 277, 27S. 
Pars. 179, 400. 

Pars. 198. 410. 

Pars. 170, 40S. 

Pars. 193, 245. 


B 




7 




8 




Locate and correct trouble 
in typing unit. 


Par. 69 






129. Motor Starts but Telct 


ypewrifer Runs Opens 






Item 
NO. 


Horns to bo checked 


Possible trouble 


Corrective action 


Detailed function 


Repair mid full us I - 
ment data 


1 


External circuits: 

a. Line to outside 

b. D-c voltage source 

c. Line unit 


a. Line open or shorted. _ 
6. No voltage, voltage 

low, or wrong 

polarity. 

c. Jacks dirty, line fuse 

blown, or open wir- 
ing, switches in 
wrong position. 

d. Space received instead 

of mark. 
Damaged or excessively 
oil-soaked 


a. Inform wire chief. 

b. Replace fuse, or re- 

verse polarity. 

c. Replace fuse, correct 

switch positions, or 
replace unit. 

d. Reverse line loads if 

on polar operation. 
Repair or replace 


Pars. 114, 
120. 

TM 11-350. 
TM 11-2005 


Pars. 200. 428. 
TM 11 350. 

Par 1 9Sc 


2 


d. Signal turn-over 
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129. Motor Starts but Teletypewriter Runs Opens — Continued 



Item 
NO. 


Itom« to ho plieofcefl 


Possible trouble 


Corrective :iction 


Detailed function 


Repair and adjust- 
moot data 


3 

4 


Selector-magnet circuit 

Keyboard-transmitter cir- 
cuit. 

Selector trip-oft eccentric 
screw. 

Main-shaft clutch throw- 
out lever. 


Circuit open orshorted... 
Circuit open 


Check back from receiv- 
ing plug. 

Check back from black 
send plug. 


Par. 80. 
Far. 70 
Par. SO 

Par. S4 


Pars. 184, 378. 
Par. 282. 

Par. 246. 
Pars. 198, 410. 


5 

G 

7 


Operates trip latch when 
armature is in mark 
position. 




Contacts dirty or open — 


Clean and adjust 








1 30. Teletypewriter Runs Closed but Cannot Send 




A. 

Item 
No. 


Items to he cheeked 


Possible trouble 


Corrective action 


Detailed function 


Repair and adjust- 
ment data 


1- 

2 

3 


SEND REC BREAK koy- 
Transmittcr contacts and 
wiring. 


Key in roceivo position- _. 
Contacts or wiring 

shorted. 
Plug shorted 


Move key to send position. 
Locate and remove short 

circuit. 
Remove short, replace 

pfug. 
Readjust eccentric screw. 

Readjust or replace spring- 


Par. 109. ... 
Par. 11G 

Par. 66 

Par. 80 

Par. SO 


Par. 42G. 
Pars. 382, 3S3, 
fig. 283. 

Par. 391. 

Par. 393. 


4 


Trip-oft pawl eccentric 
screw (keyboard). 

Trip-oft* pawl spring 


Trip-off pawl does not 
engage intermediate 
pawl. 

Spring weak of broken — 


131. Teletypewriter Runs Closed but Cannot Receive 


Item 
No. 


Items to be checked 


Possible trouble 


Corrective action 


Detailed function 


Repair and adjust- 
ment data 


1 

2 
3 


External equipment 

Selector armature spring — 


Improper relay adjust- 
ment, improper switch 
positions. 

Spring loose or broken — 

Armature pivots binding.. 

Does not operate trip- 
latch plunger. 

Not operated by sixth 
cam of selector cams. 

Vanes stuck in LTRS or 
FIGS position, bell 
cranks not on vanes 
properly. 


Refer to tho TM on ox- 
tcrnal equipment. 

Adjust or replace 

Loosen and adjust 

Adjust 


Par. SO 
Par. 80 
Par. SO .._. 

Par. 84 

Par. 82 ... 


Par. 20%. 
Tar. 263. 
Par. 2S2. 

Par. 240. 

Par. 257. 


4 

* 5 

G 


Selector trip-off eccentric 

screw. 
Main-shaft throw-out lever. 


Adjust 

Adjust clearances 


» 





^ 
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132. Teletypewriter Prints but Rangefinder Indicates Poor Range 



<^> 



items to bo checked 



Possible trouble 



Corri'i'livo iicliim 



Motor 

Motor governor 

Line current 

Selector armature spring. _ 
Selector armature pivots. . 
Bluding of swords, T 

levers, vanes, bell cranks, 

or code bars. 

Bell cranks 

Selector cam sleeve 

Teletypewriter at other end 

of circuit. 
Line and intermediate or 

terminal equipment. 



Speed incorrect 

Governor contracts 

Too low or too high 

Improper tension 

Too tight 

Adjustments too tight, 
wrong lubricant, or dirt 
in moving parts. 

Improper adjustment 

Worn 

Teletypewriter slow or 

fast. 
Various line or equipment 

troubles. 



Adjust with tuning fork. _ 
Clean or replace _ 

Adjust to GO ma or use 
line unit and adjust 
bias. 

Adjust 

Ad j ust 

Clean and adjust -__-_ 

Read j ust 

Replace 

Request check of motor 

speed. 
Clear own teletypewriter 

with local test and 

speed check, then refer 

to wire chief. 



Par. 67 

Par. 68 

TM 11-359 



Par. 80. 
Par. SO. 
Par. 82. 



Par. 82. 
Par. GO. 



Pars. 170, 208, 

399. 
Pars. 17S, 179, 

400. 
Pars. 113, 115. 



Par. 2096. 
Par. 2G3. 
Para. 257, 2G2, 
350. 

Par. 350. 
Par. 245. 



133. Teletypewriter Prints but Scrambles Letters or Prints Occasional Errors 



ItoniK In bo rtiw*fc«*l 



Possible I rouble 



CorroeUve action 



IJetMlwl f miotic 



-*> 



Line current. 



Rangefinder 

Keyboard sending contacts. 

Motor speed: 
a. Too high 



I'oo low or too high 



Improper setting. 



See also par. 132. items 1 
through 10. 



Contacts dirty or im- 
properly adjusted. 

a. Shorted governor con- 
tacts, or governor 
adjustment. 

6. Governor adjustment, 
contacts burned. Ex- 
cessive main-shaft 
friction clutch drag. 



Adjust to 60 ma or adjust 
line relay bias if using 
receive relay. 

Adjust to center of oper- 
ating limits. 

Clean and adjust 



a. Adjust speed with tun- 

ing fork. 

b. Adjust speed with tun- 

ing fork. Clean or 
replace, and lubri- 
cate main-shaft gears, 
and clutches. 



Par. 68. 
Par. 69. 



Pars. 11 4d, 
115c. 



Pars. 188, 382, 
383. 



Pars. 20S, 400. 



Pars. 192, 193, 
208, 400. 



'"N 
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1 34. Teletypewriter Prints but Fails to Shift or Unshift 



Items lobe checked 



Figures and letters stop 

screwa. 
Shift detent 



Function-bail spring 

Shift link turnbucklc 

Letters and figures function 
- levers. 
Function-bail blade 



Possible Iioublc 



Improper adjustment 

Detent spring too strong.. 

Spring too weak 

Turnbucklc- looso 

Improper spring tension 

or spring broken. 
Blade worn, chipped, or 

out of adjustment. 



Corrective notion 



Adjust. 

Adjust, 



Adjust tension 

Adjust turnbucklc. 
Adjust or replace. 

Replace or adjust. 



DeUlk-d function 



Pars. 99, 

100. 
Pars. 99, 

100. 

Par. 95 

Pur. 99 




135. Teletypewriter Prints, but Fails to Line-Feed Properly 



Items to be checked 



Tossible trouble 



Corrective action 



Detailed function 



r^ 



Single-double line-feed de- 
tent. 
Line-feed function lever 

spring. 
Line-feed link turnbucklc-.. 

Line-feed detent spring 

Line-feed detent 

Pressure roller release cam. 



Pressure roller springs 

Line-feed check screw 

Line-feed check lever 

Line-feed check lever spring 

Line-feed pawl spring 

Function-bail blade 



Wrong adjustment- 



Adjust - 



Par. 105 



Spring broken or missing. . 



Adjustment 

Missing or broken. 

Adjustment 

Wrong position or wrong 

adjustment. 

Missing or broken 

Adjustment 

Adjustment 

Missing or broken 

Missing or broken 

Blade chipped, worn, or 

adjustment 



Replace. 



Par. 291. 



Adjust.. 
llcplace. 
Adjust.. 
Adjust.. 



Par .101 Par. 300c. 

Par. 104.. . Par. 30S. 

Par. 305. 

Par. 315. 



Replace 

Adjust 

Adjust 

Replace — 

Replace , 

Replace or adjust. 



Par. 104.... 
Par. 104 — 



Par. 310. 
Par. 310. 
Par. 312. 
Par. 313. 
Par. 309. 
Par. 291. 



1 36. Teletypewriter Prints but Fails to Space Properly 



^- 



Items to be checke.! 



Space function-lover spring. 
Spacing-escapement pawl 

operating arm. 
Spacing rack 



Right margin adjusting 

screw. 

Carriage guide screws 

Carriago support rollers 

Spacing stop-lever bracket. 
Carriage-return lock-bar 

latch. 

Loft margin adjusting serew- 
Spacing stop-lever spring. . . 



Possible trouble 



Broken or missing 

Arm bent or screw mis- 
sing. 

Teeth missing or rack 
broken. 

Improper adjustment — 

Screws binding 

Rollers bind 

Adjustment 

Adjustment 

Screw out of fldjuslmont- 
Broken or missing. 



Corrective action 



Replace— 

Replace and adjust. 



Replace . 
Adjust.. 



Adjust 

Adjust or replace 

Adjust 

Adjust 



Adjust 
Adjust. 



Detailed function 



Par. 88 

Par. 88.. 
Par. 886—. 



Par. 88. 
Par. 98. 



Par. 292. 
Par. 325. 

Par. 351 

Par. 370. 

Par. 349, 
Par. 242. 
Par. 347. 
Par. 337 

Par. 309. 
Par. 318. 
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Carriage-return spring 
drum. 

Carriage-return draw- 
strap. 

Carriage guide-screw 

Carriage-support roller 
bearings. 

Carriage-return function- 
lever spring. 

Carriage-return reset bar 
spring. 

Carriage-return operating- 
lever spring. 

Carriage-return latch-bar 
latch. 

Reset bar 

Carriage-return operating- 
lever stop. 

Spacing-shaft lower bear- 
ing bracket adjustment: 

Spacing-rack adjustment 

Function-bail blade 



Weak tension, unhooked, 

or broken. 
Unhooked or broken 



Binding 

Roller* biiidin 



Missing or broken. 



Missing or broken 

Missing, broken, or weak 

Bent or rounded edgo, 
adjustment. 

Missing or broken 

Stop does not allow lever 

to disengage clutch. 

Improper clearance be- 
tween gears. 
Hack binding 

Chipped, worn, or ad- 
justment. 



Tighten, engage, or re- 
place. 
Adjust or replace 



Adjust 

Lubricate, adjust, 

place. 
Replace 



Replace 

Replace 

Repair or replace, adjust. 



Replace t 

Adjust __ 



Adjust. 



Adjust 

Adjust or rcpla 



Par. 98 

Par. 9S, 



Par. 349. 
Par. 2-12. 

Par. 343. 

Par. 342. 

Par. 344. 

Par. 337. 

Par. 337. 
Par. 341. 



Par. 351. 
Par. 294. 



138. Teletypewriter Prints but Ribbon Remains Motionless or Does Not Oscillate 



Item 
No. 


Items to bo checked 


Possible trouble 


Corrective aclton 


Detailed function 


Repair and adjust- 
ment data 


1 
2 


Ribbon spool-shaft and 
feed-shaft spur gears and 
vertical and horizontal 
feed-shaft bevel gears. 

Vertical feed-shaft collar 

Horizontal feed-shaft detent 

spring. 
Ribbon 


Gear sctscrews loose or 
missing, spur gears do 
not mesh. 

Collar loose 


Adjust, tighten, and re- 
place missing parts. 

Adjust collar for correct 

spring compression. 
Replace, adjust 

Replace ribbon. 

Adjust 


Par. 90 

Par. 90 

Par. 90 

Par. 91 


Pars. 218, 221. 

Par. 223. 
Par. 217. 


3 
4 


Missing or improper ad- 
justment. 

No slug near end to oper- 
ate ribbon-reverse arm. 

Improper link position. ._ 

Loose or missing 

Spring loose or broken 

Broken or caught in slot- 
In locked-out position 

Not seated on spool shaft 
and pin. 


5 


Ribbon-reverse shaft link 

adjustment. 

Ribbon feed-pawl spring 

Ribbon oscillator-lever 

spring. 

Ribbon oscillator-lever 

Ribbon lock-out bar 

Ribbon spool 


Par. 226. 


6 




Par. 214. 


7 


Replace 


Par. 92 

Par. 92 

Par. 112 


Par. 234. 


8 
9 


Replace and adjust 


Par. 371. 
Par. 372. 


10 


Adjust 


Par. 14a. 











^ 
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1 39. Teletypewriter Prints but Ribbon Does Not Reverse 






Item 

No. 


Items to be checked 


Possible trouble 


Corrective action 


Detailed function 


Repair and adjust- 
ment data 




1 

2 
3 
•1 
5 


Ribbon reversing eyelets — 

Ribbon feed-shaft detent 

spring. 
Vertical ribbon-feed shaft 

collar. 
Ribbon-reverse shaft link — 

Ribbon-reverse pawl 
springs. 


Missing or too near rib- 
bon end. 
Spring adjustment 

Collar loose .. 






Par. 14. 
Par. 217. 
Par. 223. 
Par. 226. 
Par. 230. 










Adjust and tighten 

Replace and check ten- 


Par. 90 

Par. 91 . . 
Par. 91 




Improper angular ad- 
justment. 
Missing or broken 


^ 


140. Teletypewriter Prints, 


but Signal Bell Does Not Operate (Letter S Prints Corr 


eetly) 




Item 
No. 


Items to bo checked 


Possible trouble 


Corrective action 


Detailed function 


Repair and adjust- 
ment data 


» 


1 
2 

3 

4 
5 
6 

7 
8 


Bell function-lever spring. __ 
Sixth vane 


Missing or broken 

Vane binds or connecting 
links missing or broken. 

Missing, chipped, worn, 
or adjustment. 

Arm binds at pivots 

Missing or broken 






Par. 335. 
Par. 25G. 

Par. 294. 

Par. 333. 
Par. 334. 
Par. 332. 
Par. 331. 




Adjust or replace defec- 
tive parts. 
Replace or adjust 

Ad j ust pivots 


Par. 101 

Par. 95 

Par. 107. 
Par. 107.... 
Par. 107_.__ 
Par. 107.... 
Par. 107 




Function-bail blade 




Hell operating-lever spring. . 

Hell reset-bar spring 

Hcll-lianuner backstop 

Signal bell latch-bar latch. _ 








r- 






Bar worn, or latch ad- 
justment 


Replace, adjust 




141. Teletypewriter Prints 
Letters Position 


Letter S Does Not Print, Signal Bell Operates When 


Platen Is in 




Item 
No. 


Items to bo checked 


Possible trouble 


Corrective action 


Detailed function 


Repair and adjust- 
ment data 




1 

2 

3 
4 


Sixth vane — 

Signal betl function lever 

Bell latch-bar latch... 

Hell latch bar 


Vane is binding, vane ex- 
tension out of adjust- 
ment or broken. 

Broken or chipped at 
sixth vane. 

Missing, bent, or broken . _ 
Defective "-- 




Par. 101 

Par. 107. 

Par. 107.... 
Par. 107. 


Pars. 255, 250. 
Par. 331. 








Replace ._ 










r~- 
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142. Teletypewriter Prints, Motor Stop Fails to Operate 




* Items to be checked 



Sixth vane 

Motor-atop lever bracket 

Motor-stop pawl spring 

Motor-stop pawl backstop-. 
Motor-stop pawl backstop 

screw. 
Motor-stop lever eccentric. . 
Motor-stop release lever 

eccentric. 
Contact spring 



Motor-stop contacts. 



Motor-stop function lever 
spring. 

Heavy motor-stop contact 
springs. 



Possible trouble 



Binds or does not operate. 

Bracket loose 

Missing or broken 

Adj ustment 

Binds stop pawls 

Adjustment 

Eccentric adjustment 

Incorrcotion tension or 
contact clearance. 

Contacts fused, shorted 
internally, or effectively 
shorted by wiring. 

Tension adjustment, 
spring missing or bro- 
ken. 

Adjustment 



Oinictivc action 



Adjust 

Adj ust 

Replace 

Adj ust 

Adj ust 

Adj ust 

Adjust 

Adjust contact clearance 
or tension. 

Open motor-stop con- 
tacts, locate and clear 
shorts. 

Adjust or replace 



Bend to proper clear; 



Detailed function ^STJlM"*- 



Par. 101- 
Par. 108. 
Par. 108. 
Par. 108. 
Par. 10S- 

Par. 108. 
Par. 108. 



Par. 10S 



Par. 25C. 
Par. 270. 
Par. 275. 
Par. 273. 
Par. 272. 

Par. 271. 
Par. 274. 

Pars. 301,302. 

Pars. 301, 3G2. 

Par. 278. 

Pais. 301, 3G2. 



143. Teletypewriter Prints More or Less Than 72 Characters Per Line or Left Margin Is Uneven 



Items to be checked 



Possible trouble 



Ci.rrt'ctivp iiction 



.^ 



Left margin adjusting screw. 



Right margin adjusting 
screw. 

Right margin detent spring. 

Carriage-return spring 

Dash pot 

Spacing stop lever 



Screw loose or missing 



Adjustment or wrong 
position. 



Loose or missing 

Incorrect spring tension.. 
Vent screw adjustment, 

piston binding. 
Binds 



Tighten or replace. Ad- 
just in or out until 
left margin is even. 

Adjust for 72 characters 
per line; adjust for 
even right margin. 

Replace 

Adjust 

Adjust, lubricate 

Lubricate, adjust 



Pars. 7, 276. 



Pars. 7, 276. Par. 370. 



Pars. 7, 276. 

Par. 98 

Par. 9S 



Par. 211. 
Par. 354. 
Par. 377. 



Pars.SS, Par. 347. 

102. 
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. Teletypewriter Prints, 


but Margin Bell Fail 


s to Operate on 66th Character 




Item 
No. 


Items to be checked 


Possible troublo 


Corrective action 


Detailed (unction 


Repair and adjust- 
ment data 


1 


Bell-hammer spring 

Margin-bell cam 


Missing or broken 

Adjustment 




Par. 89 
Par. 89 
Par. 89 
Par. 89. 
Par. 89. 


Par. 328. 


2 


Adjust 


Par 374 


3 


Margin-bell pawl spring... 

Margin-boll pawl ... 


Missing or broken 

Binding or missing _._ 

Binding 


Replace 


Par. 23G. 


4 


Adjust or replace 

Adjust 




5 


Bell-hammer arm shaft 













s~S 
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145 


. Teletypewriter Prints, 


but Emits Grinding Noise 






ItOIll 

No. 


Items to be checked 


Possible trouble 


Corrective action 


Detailed function 


Itc]>alr and adjust- 
ment data 


1 


Typing unit mounting 
screws. 

Main-shaft bearings 

Motor-mount adjusting 

. screws. 

Transmitting shaft 

Transmitter clutch throw- 
out lever. 

Main-shaft clutch throw- 
out lever. 






Par. 13e(9). 




Bearings broken or burned. 

Improper drive gear clear- 
ance. 

Fiber gear worn or bear- 
ings worn. 

Clutch clearance -- 

Improper clutch clear- 
ance. 




Pars. 192, 193. 


2 
3 

4 


Adjust.. ---- 

Replace worn parts 


Par. 70 

Pars. 70,71. 
Par. 84 .. 


Par. 305. 
Par. 210. 
Par. 385. 






Par. 2-16. 


6 
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146. Localization of Electrical Troubles 

a. General. Electrical circuits in the teletype- 
writer are provided with connecting terminals at 
points where it is necessary to connect or discon- 
nect circuits or units. Do not disturb the wiring 
any more than is necessary during testing and 
inspection. The majority of electrical troubles 
will be found at contacts in switches and jacks or 
where the insulation on wires or between metal 
parts has been damaged. The repairman must 
be familiar with the use of schematic and wiring 
diagrams and must use them while making point- 
to-point checks of the teletypewriter circuits until 
the fault has been located. Schematic wiring dia- 
grams of external equipment to which the teletype- 
writer is connected will furnish information, 
which will help the repairman in setting up cir- 
cuits for testing and localizing teletypewriter 
trouble. Detailed procedure for localizing elec- 
trical trouble is furnished in paragraph 148 for 
the power and signal circuits. Figure 151 shows 
connections lo the table. 

b. Testing Proceoure. Actual procedures for 
locating electrical troubles will vary, depending 
upon whether the work is being done by organi- 
zational repair personnel using Test Unit I-23G 
(part of Tool Equipment TE-50) or Multimeter 
TS-297/U (part of Tool Equipment TE-50-A). 
Basic principles remain the same for any given 
trouble, but certain troubles, such as part of a 
shortcd-out resistor or small variations in voltage, 
cannot be measured accurately with Test Unit I- 
236. All of the more common troubles, however, 
can be located with this test unit and the data 
in pargraphs 147 through 140 are arranged to 



start with the use of Test Unit I-23G or Multi- 
meter TS-297/U; the data also gives additional 
information for use of field repair personnel re- 
sponsible for major overhauls of the equipment. 

c. Testing Capacitors. Three possible trouble 
conditions that may occur in capacitors are : opens, 
shorts, and leakage. Leakage is a flow of current 
through a capacitor that is partially shorted. 
Test Unit 1-230 or Multimeter TS-297/U can be 
used for testing capacitors. Two other methods 
for testing capacitors are the spark test described 
in (1), (2), and (3) below and the ohmmeter test 
described in (4) below. 

Caution: Be careful to avoid shock when 
handling charged capacitors or leads that are con- 
nected to a power source. 

(1) When Test Unit I-23G or Multimeter 
TS-297/U is not available, test capaci- 
tors by the spark test. In the spark test 
the capacitor is charged and then dis- 
charged by shorting the capacitor ter- 
minals with a screw- driver or other simi- 
lar means and by observing the. spark 
that is produced. Also, the terminals of 
the capacitor can be connected to a tele- 
phone headset or test receiver to listen 
for a click. Instructions for making the 
spark test are given in (2) and (3) below. 

(2) To test a capacitor of 0.1 jif or higher 
value, proceed as follows : 

(a) Disconnect the capacitor from the cir- 
cuit in which it is used. 

(6) Connect the capacitor by means of 
suitable leads to a source of 90 (or 
more) volts d-c. 
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TO GROUND 
SCREW 



TO GROUND 
SCREW 




RECTIFIER REC-29 



NOTES: 
I. LOOP BATTERY MAY BE SUPPLIED FROM TERMINALS II AND 12 IF REQUIRED 
2 i Rr^sTNA% U D G VY%C?R B cEE! E L R E V T G T E ER fl S SSEMBLY "»*«■ T ° » HI ™ ™Y CONNECT 
3. ZERO TO 2500 OHM SLIOE-WIRE RESISTOR ADJUSTED TO 1700 OHMS AT FACTORY 
1 HEAVY LINE INDICATES LOCAL TEST CIRCUIT 
5.CZ.-"J INDICATES SHIELDED CABLE. TM22I5-I43 



Figure 181. Tabic connections, wiring diagram. 
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(o) Disconnect one of the leads, after a few 

moments. 
(d) After approximately 1 to 2 minutes, 
short the capacitor terminals with a 
screw driver. If a capacitor is in good 
condition a spark will jump between 
the screw driver and one of the ter- 
minals. An open capacitor or one that 
is shorted will give off no spark. 
Hote. For tills test, disconnect the capacitor 
from the rest of the circuit in which it Is 
used. An associated resistor or other device 
cnii serve as a path by which the charge in 
the capacitor may leak away. Therefore, to 
subject it to the spark test, it is always best to 
remove the capacitor from the circuit. 

(3) For capacitors of a value less than 0.1 uf 
disconnect the capacitor from the circuit 
in which it is used ( (a) above). Charge 
it in the same way as the capacitor of 
larger value. Wait y 2 minute, and then 
connect the tips of a telephone headset or 
a test receivor across the capacitor ter- 
minals. A click will be heard in the re- 
ceiver if the capacitor is in good condi- 
tion. No click will beheard if the capaci- 
tor is open or shorted. 

(4) The ohmmeter method may generally be 
used when the capacitor to be tested is 



of a value of 0.01 (.f or greater. When a 
good capacitor of sufficient size is con- 
nected to an ohmmeter, the meter needle 
will kick up-scalc and then show an open 
circuit. If the needle does not kick, the 
capacitor is shorted. A shorted capacitor 
gives a steady meter reading, depending 
upon the resistance of the short. 

d. Testing Udsistoks, Ciieckixo Cinema- Con- 
TiNurrr. Use Test Unit 1-230, Multimeter TS- 
207/U, or any ohmmeter to test resistors or to 
check circuit continuity. Before measuring re- 
sistance or making continuity tests with any in- 
strument tJiat furnishes its own testing battery, 
disconnect the teletypewriter completely from all 
external power and signal circuits, because false 
measurements may residt, and there is danger of 
damaging the measuring instrument. In most 
cases, resistors may be measured and circuit con- 
tinuity checked without disconnecting any of the 
circuit elements. However, parts of the circuits 
that are connected in parallel must be isloated 
before accurate tests or checks are made. Connect 
individual circuits to the proper power supply for 
making point-to-point voltage and current checks. 
Do not attempt to measure resistance with an 
ohmmeter while current from the rectifier is 
flowing in the circuits. 



TELETYPEWRITER BASE 
BB-44 
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Figure 152. J/u-27 tclctypcicritcr motor circuit connections. 
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e. Circuit for Testing. Localizing electrical 
troubles in the signal circuit requires a means of 
providing a normal CO-ma current in a closed cir- 
cuit (consisting of the send and receive circuits 
connected in series). When a test is made using 
this arrangement, it is referred to as operating in 
a local or dummy circuit, to distinguish it from a 
regular connection with a second teletypewriter. 
The table, which is part of Teletypewriters 
TT-5/FG and TT-6/EG, contains a local test 
circuit in which the operating components may be 
connected. This circuit is set up (fig. 151) by 
pulling the red- and black-shelled teletypewriter 
plugs from the line jacks and inserting them into 
their respective test jacks. After a major over- 
haul, inspections can be made by using this test 
circuit at the table. A second teletypewriter can 
be connected by means of the test jacks to serve as 
a standard for comparison (using the send plug 
of one teletypewriter and receive plug of the 
other) . 

147. Use of Test Unit 1-236 or Multimeter 
TS-297/U for Localizing Electrical 
Troubles 

TM 11-2050 describes the manner in which Test 
Unit 1-236 may be used to test continuity and 
voltages in place of more delicately constructed 
instruments, normally available to field mainte- 
nance and repair personnel for use during major 
overhauls of the teletypewriter. Directions for 
using Multimeter TS-297/U, which is issued as 
part of Tool Equipment TE-50-A, are given in 
TM 11-5500. 

148- Localization of Electrical Power Troubles 

Power troubles may appear in various ways. If 
the motor unit of the teletypewriter does not run, 
or if it cannot be brought up to the proper speed, 
the trouble may be either external or within the 
teletypewriter. The following step-by-step pro- 
cedure is used to locale the trouble. 

a. Testing Line Voltages. Check the line 
voltage with a suitable a-c voltmeter. If the line 
voltage is between 110 and 125 volts, with the tele- 
typewriter connected to the power line, and the 
motor switch is on, the trouble is within the 
teletypewriter. 

6. Testing Rectieier Powek Unit A-C Cir- 
cuit. Figure 151 shows the actual wiring of the 
table and serves also as a schematic diagram. 



(1) Test the a-c input circuit of the table. ^""\ 

(2) Test the a-c input cord by which power 
is delivered to the rectifier power unit. 

(3) Test the output cord that connects to 
plugAE (fig. 151). 

(4) Test the a-c circuit from plug A to the 
terminals on the power block at the right- 
hand front corner of the base (by which 
power is connected to the motor unit). 
(These are terminal Nos. 21 and 23 on the 
20 block) 

(5) Refer to figure 151 and test the a-c cir- 
cuit to the motor unit. If the circuit tests 
in (1) through (4) above show that there 
is no interruption of continuity and that 

the desired voltage is available at the ; 

motor unit, it will be necessary to test 
the motor unit. Refer to paragraph 167 
for information relative to test and re- . 

pair of motor units. If the voltage being 
delivered to the rectifier power unit is of 
the proper value, but the a-c output to 
plug A (fig. 151) is either too low or not 
available, check the connections of the a-c 
output cord at the cord panel of the recti- 
fier power unit (fig. 153) . If the a-c input ,^S, 
is of the proper value but the a-c voltage 
output is too low or not available, check 
the connections at the tap and fuse panel 
of the rectifier power unit. Refer to para- 
graph 200 for repair instructions cover- 
ing the rectifier power unit, 

o. Testing D-C Circuits. D-c is suppl ied by the 
rectifier power unit through the d-e output cord 
of that unit. This cord plugs into the outlet 
(marked E in fig. 151) under the front of the table. 
Refer to the schematic and actual wiring diagrams 
of the rectifier power unit, the table, the base, and 
the local circuits of the teletypewriter. Use a d-c 
voltmeter of suitable range to test continuity of 
the circuits shown in the diagrams. Use a suitable « 

ohmmeter to test the resistors. Values of these 
resistors are indicated in the diagrams. Refer to 
paragraph 200d for tests of the d-c circuits of the 
rectifier power unit. 

d. Testing Signal Circuits. The signal cir- 
cuits of the teletypewriter consist of the wiring of 
the table by which the transmitting contacts and 
typing unit are connected to the signal lines. These 
circuits terminate at line and battery terminal 
boards and include the wiring to the jack blocks. ^ "\ 
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Figure 153. Rcc-10 and Rec-29, actual wiring. 



The test circuit is also considered to be a signal 
circuit. In addition, the connection points on the 
send and receive blocks of the base, the slip con- 
tacts of the keyboard-transmitter, and the typing 
unit are terminal or connection points in the signal 
circuits. At these points continuity readings may 
be taken. To test continuity of the signal circuits, 
use a suitable voltohmmeter. 

e. Location- op Grounds. Grounds may be 
caused by worn insulation, which results in con- 
tact between the conductors and the frame of the 
teletypewriter. In addition, faulty capacitors, 
resistors, or terminals may cause the various elec- 
trical circuits to become grounded. Test for 
grounds as follows: 

(1) Disconnect the teletypewriter from all 
external power and signal circuits. 

(2) Connect one lead from an ohmmeter to 
the frame of the teletypewriter. 

(3) Touch the other lead to connection points 
and terminals of the different circuits; 
follow the schematic diagrams. 

(4) Any continuous indication signifies a 
ground. Disregard the few short flashes 
of the neon lamp on Test Unit 1-236, if 
this test unit is used, or the slight kick 
of the needle of a voltohmmeter. These 
indications will occur when the test leads 
are first connected to the equipment and 
are due to the initial charging and dis- 
charging of capacitors in the circuit. 
Usually the terminal that gives the 
greatest indication, or reading, shows 
which side of the circuit is grounded. 

149. Circuit Continuity Tests 

a. When" the test circuit is connected, current 
should flow. This indicates that the send and 
receive circuits of the teletypewriter are closed. 
If no current flows, then one of these circuits must 
be open. To test the continuity of the receive cir- 
cuit, short the send plug or connect ji jumper across 
the send circuit at terminals No. 1 and 8 on the 
table terminal board, or terminals Xo. 32 and 34 on 
the 30 block (fig. 151). To test the continuity of 
the send circuit, short the receive plug or terminals 
Xo. 9 and 10 on the line terminal board or termi- 
nals Xo. 41 and 42 of the 40 block (fig. 151). 

i. When the circuit is closed, sent RY's and 
test sentences from the keyboard to check the tele- 
typewriter as a unit. If the machine operates 



without error, then assume that the teletypewriter ^-\ 
is trouble-free except possibly for speed which 
must be checked separately if in doubt. If the 
send circuit is shorted internally, the teletype- 
writer will run closed but will not transmit. If 
the receive circuit is shorted, the teletypewriter 
will run open. These tests will indicate whether 
the trouble is in the send or receive circuit. 

150. Localization of Trouble in Send Circuit 

(fig. 154) 

a. General. Trouble within the send cir- 
cuit can be localized by using Test Unit 1-236, 
Multimeter TS-297/U, or any voltohmmeter with 
battery in series. The send circuit is shown in 
figure 154. It consists of the transmitter contacts, 
keyboard-transmitter slip connectors or contacts, 
and associated wiring. In addition, the break 
contact and keyboard shunt contacts with associ- 
ated wiring are parts of the send circuit. The 
cord and wiring through the send block to the 
signal circuit wiring of the table arc also integral 
portions of the send circuit. To localize trouble 
in the send circuit of those teletypewriters, follow 

(he wiring diagram (fig. 164) and the schematic _^ 
diagram of the keyboard-transmitter and table 
(fig. 282). The locations and electrical values of 
the resistors and capacitors in the send circuit are 
shown in these diagrams. 

b. Location of Ofkns. With the typing unit 
removed, attach test leads to the terminals of line 
terminal boards, to which the lino conductors of 
the send circuit are connected. Then, progres- 
sively, test continuity of the table wiring, base 
wiring, and wiring of the keyboard-transmitter by 
which the transmitter contacts are connected to 
the outgoing line conductors. For example, if the 
send circuit tests open at the line terminal board, 
remove the send plug from the send jack (BLK). 
If this does not remove the trouble, the open must 

be in the wiring of the table. The open may be c 

caused by loose connections, broken wiring, or a 
defective line jack. Normally, line continuity can 
be tested from the line terminals on the send block 
of the base to the line terminals on the lino termi- 
nal boards in the table. However, the wiring dia- 
grams for the various methods of operation should 
be referred to when making continuity tests of the 
line circuit, because the connections for each 
method of operation may differ greatly. It is im- 
portant to observe whether the teletypewriter is ^*\ 



174 



/"> 



JiQSL 



C-402 
T O.OIUF 



H- 



BASE 



TABLE 




TM22I5-I46 



Figure i5-{. Teletypewriter send circuit connections. 
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supplying line current. If it is, the two line re- 
sistors (fig. 151) which are installed in the elec- 
trical service assembly of the table are in series 
with the line and will have to be considered. These 
resistors are 2.000 and 2,500 ohms. The 2,500-ohm 
resistor may be adjusted so that the teletypewriter 
supplies line current of GO ma. Therefore, if the 
reading on an olnnmeler used to test continuity 
indicates a relatively high resistance, check to see 
that the teletypewriter is connected so as to supply 
line current. Also, if there is an indication of an 
open circuit that cannot be located readily, check 
the connections of the line resistors. 

c. Location of Shouts. Shorts in the send cir- 
cuit may be located in much the same manner as 
described above for location of opens. The main 
difference is that in locating an open, continuity is 
tested between both ends of each conductor of a 
circuit. In locating a short, a reading is taken 
across both conductors of the circuit. The line 
terminal boards of the (able ami base provide con- 
venient test points. In testing for short circuits, 
as well as for opens, in the send circuit, refer to the 
appropriate diagram showing the wiring arrange- 
ment for the method of operation. 

151. Localization of Trouble in Receive Circuit 

(fig. 155) 
a. General. Continuity tests to locate trouble 
in the receive circuit are similar to those used for 



locating trouble in a send circuit. The wiring 
diagrams for the various methods of operation 
will show the circuits at the table that are used 
for sending, those that are used for receiving, and 
those that are common to both functions. In ad- 
dition, the circuits involving the transmitter jacks 
may also be part of the receive circuit, or in some 
cases they may be connected to independent lines. 
Refer to the appropriate wiring diagrams when 
testing these circuits. 

: i. Locating Opens. The receive circuit includes 
the wiling of the table to the receive block on the 
base through the receive jack in the jack block 
(RED). Included in the receive circuit, are the 
line relay and the selector magnet. The relay as 
used here prevents direct electrical connection be- 
tween line and selector magnets. The resistances 
of the windings of these elements of the circuit 
are given in figure 155. Continuity tests of the 
receive circuit may be conducted in a manner sim- 
ilar to that used to locate opens in the send circuits 
(par. 150). Make tests from each convenient ter- 
minal or connection point of the table, the base, 
and the typing anil. 

e. Locating Shorts. Shorts may be located by 
conducting tests as outlined in paragraph 150c. 
Resistance readings that are relatively high may 
be due to the resistance of the magnet coils or the 
windings of the relay. Also, refer to the wiring 
diagrams to determine the values of the resistors 
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ON LINE RELAY MOUNTING BRACKET. 

figure 15S. Teletypewriter receive circuit connections. 



in the receive circuit and the circuits through the 
relay contacts that should be normally closed and 
those that should bo normally open. 

152. Introduction to Localization of Me- 
chanical Troubles 

a. When a mechanical function fails to operate, 
or operates in a faulty manner, it is necessary to 
isolate the trouble. The trouble may be in a par- 
ticular adjustment or series of adjustments, or it 
may be in a particular assembly. The experience 
of the repairman and the over-all condition of the 
equipment will indicate which of the two methods 
below is the better approach to localizing various 
types of troubles. 

(1) One method involves checking the in- 
dividual requirements for all adjustments 
in the assembly or mechanism. Use the 
data found in the detailed adjustment 
requirements (sec. VII of this chapter) 
to determine the sequence to be followed. 

(2) The other method involves setting up the 
vanes or selecting mechanism by hand 
and completing the operation by man- 
ually rotating the motor, shaft, gear, or 
cam that normally drives the assembly. 
This method is quicker when only one 
adjustment is out of order and the re- 



mainder of the mechanism seems to be 
in good condition. In such instances, 
only the related adjustment needs to be 
checked. However, in some cases faulty 
operation may be observed only when the 
mechanism is power-driven. 

b. Additional aid in locating mechanical 
troubles may be obtained from records of previous 
troubles and adjustments. 

c. The procedure for localizing mechanical 
troubles may be divided into the effects of the 
trouble observed, as follows: 

(1) Teletypewriter does not start (par. 153). 

(2) Typing unit runs open (par. 154). 

(3) Keyboard-transmitter runs open (par. 
155). 

(4) Teletypewriter scrambles letters and 
functions (par. 156). 

(5) Certain functions do not operate cor- 
rectly (par. 158). 

153. Locating Trouble When Teletypewriter 
Fails To Start 

a. Electrical Trouble. Refer to paragraph 
14G for electrical power troubles and figure 152 
for motor-circuit connections. Electrical trouble 
in the motor circuit may be due to mechanical ad- 
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justment of contacts, and the tests for electrical 
trouble should locate these troubles. 

(1) The motor-stop contacts are connected 
through contact Nos. 9 and 10 of the typ- 
ing unit slip contacts. The resistance 
between these two contacts should meas- 
ure about 1 ohm or less. Short these con- 
tacts. If the motor runs, the trouble is 
in the contact, adjustment, between the 
typing unit and the base. 

(2) If there is voltage between terminal Nos. 
13 and 15 of the motor, short the governor 
brush springs. If the motor speeds up, 
check the brush spring tension. The 
trouble may be due to dirty or burned 
governor contacts or it broken governor 
spring. 

6. Excessive Motor oh Main-Shaft Torque. 
Turn the motor by hand. If it cannot be turned 
easily, make the following tests to locate the cause 
of binding. 

c. Binding at Main-Shaft Drive Gear. Re- 
move the screws that hold the typing unit to the 
base. Try to turn the motor by hand. If the 
motor now turns easily, the motor pinion was 
binding on the main-shaft gear. 

d. Motor Bearings Bind. With the typing 
unit removed from the base, turn the motor by 
band. IX it does not turn easily, the motor bear- 
ings are probably burned. 

e. Main Shaft Binds. With the typing unit 
removed, try to turn the main shaft (fig. 156) by 
hand. If it will not turn, or if great effort is 
required to turn it, proceed as follows: 

(1) Hold the selector magnet armature to the 
mark position (fig. 157). Turn the 
shaft, if possible, until the selector cam 
sleeve and the printing- and function- 
bail cams do not turn when the shaft is 
turned. If the main shaft still binds, the 
trouble is within the main-shaft as- 
sembly. 

(2) Remove the main shaft and check the 
main-shaft bearings and the various fric- 
tion clutches for excessive binding or 
friction. 

/. Transmitter Shaft Binds. 

(1) Check gear clearance of transmitter- 
shaft drive gear when the typing unit 
and keyboard-transmitter arc both se- 
cured to the base. 
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Figure iStf. Turning main shall bn hand. 

(•2) Rotate the shaft by hand with either 
keyboard or typing unit removed to check 
the binding of tlie transmitter-shaft bear- 
ings. 

154. Locating Trouble When Typing Unit 
Runs Open 

a. Electrical Trouble. Press the selector ar- 
mature to the mark position. If the armature 
does not bind and the teletypewriter runs closed, 
assume that the trouble is electrical. If, however, 
the teletypewriter docs not run closed with the 
armature in the mark position, the trouble is 
mechanical and within the typing unit. 

b. Selector Trip-Off Mechanism. 

(1) Examine the selector-cam sleeve when 
the selector magnet is in the marking 
position. If the sleeve rotates, the trouble 
is in the selector trip-off mechanism. 
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Figure 157. Holding selector armature to mark position by hand. 



(2) Loosen the trip-off eccentric screw and 
turn it until the screwhead does not touch 
the trip-latch plunger. If the selector- 
cam sleeve does not stop rotating, the 
trouble is in the stop lever. 

(3) Remove the typing unit, and turn the 
main shaft manually while holding the 
stop lever so that it does not rotate. If 
the selector-cam sleeve is stopped after 
each revolution, the trouble may be in 
the trip latch or in the trip-latch spring. 

c. Main-Shaft Clutch Throw-Out Lever. If 

the selector-cam sleeve does not rotate when the 
selector armature is in marking position, but the 
printing and function-bail cams continue to ro- 
tate, the trouble is in the clutch throw-out lever. 
(1) With the typing unit removed and the 
selector armature held in the mark po- 
sition, rotate the main shaft slowly and 
examine the clutch throw-out lever. 



(2) If the clutch throw-out lever does not 
engage the clutch throw-out cam, check 
for a missing spring or a broken or miss- 
ing clutch throw-out lever. 

(3) If the clutch throw-out lever does en- 
gage the cum, check the clearance between 
the clutch jaws. 

1 55. Locating Trouble When Transmitter Runs 
Open 

If the transmitter runs open, make the following 
checks on the transmitter clutch throw-out lever. 

a. See if the clutch throw-out lever engages the 
throw-out cam. The clutch throw-out lever spring 
may be missing or the clutch throw-out lever may 
be binding. 

b. Adjustment of the clutch throw-out lever 
eccentric. 

c. Adjustment of repeat space rod. 
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r^ 156. Page-Printing Unit Scrambles Letters 
and Functions 

a. There are several possible sources of trouble, 
external to the teletypewriter unit, that can cause 
scrambling of letters and functions. Such trouble 
may be due to the external line characteristics, 
improper line current, wrong speed, or other de- 
fects in a distant teletypewriter or external relays 
which cause a biased signal to be received even 
when the signal is sent with the pageprinting unit 
keyboard. To eliminate line troubles, set up a 
dummy signal circuit as explained in paragraph 
146c. 

b. If a second teletypewriter unit in good work- 
ing condition is available, the trouble can be lo- 
calized to a given unit by replacing the major 
units of the defective unit with units from the 
equipment that is working properly. Adjustment 
of gears and points of contact with a new unit 
must be checked before running. 

1 57. Testing Page-Printing Unit With a Test 
Circuit 

Adaptations of test circuits will vary with the 

^- experience of repair personnel. The sequence of 

testing given below is recommended for general 

use by all personnel involved in the repair of 

teletypewriters. 

a. Set up a test circuit as explained in para- 
graph 146c. 

b. Type test sentences to see if errors still occur. 

c. With the cover removed, check the code posi- 
tion of the vanes for each letter or operation. See 
figure 5 for the teletypewriter code. The first five 
vanes (counting from the top down) set up the 
code, and the front edges of the vanes are tilted 

4 down for a mark signal and up for a space signal. 

The front edge of the sixth (bottorii) vane tilts 
down when the platen is in the LTRS printing 
position and up for the FIGS printing position. 
The platen should move up or down to correspond 
with the desired function. 

d. Use the RY combination to get complete 
reversal of the live selectors and vanes. Any vane 
that is sticking can be readily detected. 



e. With the motor switch turned to OK*', oper- 
ate the R and Y keys and slowly turn the motor in 
its normal direction of operation. Watch the 
operation of the selector unit and the selector 
armature. Poor transmitter contacts or contact 
adjustment may cause one or more of the trans- 
mitter contacts to space instead of mark. 

/. With the typing unit removed, hold the vanes 
in the proper code positions for letters that will 
not print correctly, and turn the main shaft by 
hand. If the letter is not operated, check the code 
bars to see if they are sticking, or determine if the 
bell cranks require adjusting. 

g. If no results are obtained from the test de- 
scribed in a through / above, the trouble is prob- 
ably in the adjustment of the selector unit. After 
checking the tension of the selector armature 
spring, make a complete adjustment of the selec- 
tor unit according to the requirements given in 
section VII of this chapter. Trouble in the selec- 
tor unit will probably be evident only if the 
teletypewriter is power-driven. 

158. Locating Trouble When Certain Func- 
tions Do Not Operate Correctly 

If a teletypewriter operates correctly with the 
exception of one or two functions or letters, the 
trouble usually is in the adjustments and parts 
common to the operation of only these functions 
or letters. In such cases, trouble seldom is found 
in the selecting mechanism, the vanes, or the code 
bars. The trouble can be located quickly by the 
following action: 

a. With the typing unit removed, set the vanes 
by hand to the code of the faulty function or letter, 
and set the platen in the. proper position, making 
sure that the sixth vane is also in the proper posi- 
tion. Turn the main shaft until the function and 
printing bails have been operated. 

b. Watch the operation of the function leveror 
the code bars concerned. If the function lever 
operates, but the function is not completed, exam- 
ine the function bail as the main shaft is turned 
again. The trouble can be found by progressively 
following the action of the levers from the func- 
tion lever to the final action of the function. 
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Figure 158. Vuncs locked in position. 



Section V. REPAIRS AND REPLACEMENTS 



159. General Repair Information 

a. This section doals with the repairing and 
replacing of defective teletypewriter parts but 
docs not duplicate information on preventive 
maintenance procedure. The repair instructions 
are not intended as a complete shop guide, which 
lists every possible operation that may be neces- 
sary in large scale dismantling and repair of sal- 
vaged teletypewriters. The procedures are in- 
tended to prescribe the operations involved in re- 
placing and repairing those parts, assemblies, and 
units subject to the greatest amount of wear. 

l>. Because of variations in service needs and 
in the repair and supply facilities available, def- 
inite rules cannot always be given specifying ex- 
actly which parts, assemblies, or units should be 
repaired and which should be replaced. As only a 
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limited number of the many small teletypewriter 
parts can be satisfactorily repaired, the repair in- 
structions consist primarily of detailed disassem- 
bly, cleaning, replacement, reassembly, adjust- 
ment, and lubrication instructions. These are the 
procedures that are to be followed in overhauling 
a complete teletypewriter, or when repairing a 
single unit or assembly. Actual repair instruc- 
tions arc for those parts and assemblies which can 
be satisfactorily repaired under normal conditions. 
c. Major overhauls and replacements must be 
accomplished through the use of experienced per- 
sonnel who possess good mechanical judgment in 
making adjustments and in replacing the parts 
which do not need adjustment requirements. Keep 
the following factors in mind when determining 
which methods to use for repair and replacement 
operations. 



f~\ 



- 



(1) Skilled maintenance service must be ap- 
plied to obtain efficient, dependable 
service from the equipment. 

(2) Generally there is no adequate substitute 
for the conscientious effort of skilled per- 
sonnel. To obtain the best service possi- 
ble without the aid of highly skilled per- 
sonnel (emergency conditions only), it 
is necessary to use oidy new or thoroughly 
rebuilt equipment with stand-by spares 
ready to be substituted into service in 
case of failure. 

(3) Replace, if possible, any part that shows 
signs of wear or damage or does not meet 
adjustment requirements. Written re- 
quirements must be supported by the 
senses of touch, sight, and hearing to de- 
termine which part or assembly of parts 
should be replaced. Where there is a 
close relationship and interdependency 
of overlapping functional parts it is im- 
possible for even the most experienced 
personnel to accurately estimate the life 
expectancy of a part that is worn or 
damaged. 

(4) A slight decrease in the quality of major 
repair work will contribute toward an ac- 
cumulation of troubles and will greatly 
increase the requirements for skilled 
labor and/or extra equipment necessary 
to maintain service. 

d. Except in cases of extreme emergency, all 
repairs to teletypewriters should be made by per- 
sonnel who are thoroughly trained in teletype- 
writer maintenance. It is as important to know 
what not to do as what to do when making tele- 
typewriter repairs. Equipment operating with 
minor faults may fail completely as a result of 
the failure of inexperienced personnel to correct 
apparent simple defects. 

e. Inspecting, cleaning, and lubricating, while 
repairs are being made, should be performed in 
accordance with procedures described in chapter 
3 and the additional instructions contained in this 
chapter. 

160. Indexing of Repair and Replacement 
Procedures 



Refer to the general index of this technical 
manual to find the paragraphs in this chapter that 
contain detailed repair and replacement instruc- 
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tions. Paragraphs aro grouped by related topics 
under the general heading for each of the principal 
assemblies. 

161. Operation of Equipment During Over- 

haul 

a. During major overhaul or repair of Teletype- 
writers TT-5/FG or TT-6/FG it frequently will 
be necessary to operate these equipments under 
power to observe over-all operation or to check 
certain assemblies or parts. Therefore, a source 
of power should be available at the workbench. 
The power requirements are 110- to 115-volt, 60- 
cyclo a-c and 120-volt d-c. 

b. If the rectifier power unit that is part of these 
teletypewriters is available, a-c of the values in- 
dicated on the tap and fuse panel of this device 
can be applied to it. The filtered d-c delivered 
by this unit can be used to operate the d-c circuits 
of the teletypewriters. If the rectifier power unit 
is not available for use, the motor units can be 
operated directly from the a-c source provided 
it has the characteristics stated in a above. To 
use d-c to operate the local or signal circuits of the 
teletypewriters, provide a means of adjusting the 
current to CO ma. The table that is part of these 
teletypewriters has a local test circuit that includes 
resistors for adjusting line current. If the table 
is not available for use, a local test circuit may be 
erected at the workbench by simulating the circuit 
constants and connecting facilities shown in the 
schematic diagram of the table (fig. 159). To 
operate the keyboard-transmitter and typing unit, 
these units must be installed upon the base with 
the motor unit in place. Connections for the a-c 
and d-c circuits are made to the power block of 
the base as outlined in paragraph 115. 

162. Preparation for Disassembly and Dis- 

mantling 

a. Prepaiiatory. Cover the top of the work- 
bench with clean, heavy paper, or other suitable 
material, to protect mechanisms of the equipment, 
and to catch small parts or hardware that may 
drop out during repair. In addition, prepare sev- 
eral small boxes, or other suitable containers, ap- 
propriately labeled, so that small parts can be 
kept together. This will prevent their loss or 
the mixing together of parts of different mecha- 
nisms. Arrange the tools and materials so that 



181 



1. HEAVY LINES INOICATE LOCAL TEST CIRCUIT. 

2. ZERO TO 2500 OHM SLIDE-WIRE RESISTOR ADJUSTED TO 1700 OHMS AT FACTORY. 



J50. Local tcet circuit of tabic. 




J-602 J-601 J-609 J-608 R-602 

\ line/ \ test/ mr i 

j-eoyV^ (red 



_ > 69 6io 

SEND RECEIVE 

LINE BATTERY 

-llQ 0+I2 




•"■> 



they will be readily accessible. Set the containers 
in which special cleaning operations aro per- 
formed so that they will not be easily overturned. 
Protect the equipment against dust and dirt. 

b. Disassembly. 

Caution: Disconnect all power and signal con- 
ductors from the equipment. Never handle live 
conductors with the bare hands. Observe safety 
precautions at all times. 

(1) Remove paper and ribbon. 

(2) Clean any excess grease, oil, or dirt from 
around the nuts or screws that must be 
loosened or removed, so that the tools will 
lit them properly. 

(3) Disassemble the equipment in the follow- 
ing sequence : 

(a) Typing unit cover. 

(b) Keyboard. 

(c) Typing unit. 

(d) Motor unit, 
(c) Base (including relay). 

, (/) Rectifier power unit. 
(g) Table. 

c. Dismantling. The term dismantling is 
used here to indicate the removal of various major 
assemblies or subassemblies of each component. 
The term disassembly is used to indicate the actual 



taking apart of the various linkages, or mecha- 
nisms, within each assembly or subassembly. 

(1) Proceed to disassemble the various parts 
' and assemblies using the tools designed 

for each particular item. Do not disas- 
semble any units or assemblies beyond 
the point necessary to thoroughly inspect 
and clean the entire mechanism and 
repair or replace any defective part. 

(2) Place small parts in an appropriate con- 
tainer marked to identify them. 

(3) Refer to the index in appendix II for 
illustrations showing the location of 
parts and part numbers. 

(4) The sequence in which the work is com- 
pleted may bo varied in any manner that 
will speed up the repair process without 
sacrificing quality. Experienced me- 
chanics frequently prefer to complete the 
cleaning, washing, drying, etc.. of as 
many parts as possible before starting to 
repair, adjust, or lubricate the various 
units. This allows an early and accu- 
rate appraisal of the number of parts 
requiring attention or replacement and 
the amount of time required to complete 
the work. 
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J»*\ 163. Special Cleaning Procedures 

Equipment that has been disassembled for 
major overhaul can be thoroughly cleaned by 
brushing and immersing the parts in containers 
of the appropriate cleaning fluids. 

Caution: Do not immerse equipment wiring, 
resistors, the motor armature, or the motor 
windings. 

a. Cleaning Materials. The following clean- 
ing fluids, normally available through supply 
channels, arc satisfactory for the purposes de- 
scribed below. 

(1) Use a soap and water solution to remove 
nonoily dirt from nonelectrical rubber 
and cellulose (plastic parts). 

(2) Use cleaning compound, Signal Corps 
stock No. 6G236, to remove oil, grease, 
and gummy deposits. Soak for 10 to 10 
minutes and then flush with very hot 
water. 

(3) Use solvent (SD) to remove oil, grease, 
and gummy dirt. 

(4) Use carbon tetrachloride only for clean- 
ing electrical contacts. 

(5) Use diacctonc alcohol to remove ditto ink 
or hectograph ribbon stains from metal, 
rubber, or cellulosic parts. Be careful to 
use very little of this cleaning chemical 
on cellulosic or similar plastic materials. 
Such materials are readily dissolved in 
diacetone alcohol. Therefore, never use 
iliacctonc alcohol full strength, and never 
allow it to remain on a cellulosic surface 
any longer than is absolutely necessary. 
Above all do not open a container of this 
fluid in the pfesencc of a flame, and do not 
breathe its fumes. 

* b. Drying. 

(1) Wiping. Individual parts can be dried 
witli a clean, dry cloth. I5e careful to 
dry the cleaning fluid from all crevices. 

(2) Oven drying. Dry the parts in an oven 
adjusted to maintain a temperature of 
about 160° F. Such an oven can bo im- 
provised by using electric lamps, or heater 
coils, and a metal box. Appropriate cur- 
rent control resistors or rheostats can be 
used to adjust the temperature of the im- 
provised oven. Leave the parts to be 

i ^~, dried in the oven from 1 to 2 hours. 



164. Inspection Procedure 

a. General. Inspection procedure for a major 
overhaul of the equipment includes all the items 
listed in the preventive maintenance checklist in 
chapter 3 of this manual, together with additional 
items that may be inspected while the teletype- 
writer is disassembled. Inspection will be made 
to determine which parts can be reused, which re- 
quire repair, and which must be replaced. If the 
teletypewriter is damaged during shipment, it may 
be necessary to disassemble and inspect only one 
of the principal units and give the remainder gen- 
eral preventive maintenance inspection. 

b. Frequency or Oveiuiauls. Wide variations 
in the age and general physical condition of a 
teletypewriter, and the experience of organiza- 
tional maintenance personnel who perforin pre- 
ventive maintenance work, will allect the need for 
overhauling the equipment. Differences in the 
climatic conditions under which the equipment is 
operated will also affect the length of time be- 
tween major overhauls. Do not completely disas- 
semble the teletypewriters until the regular pre- 
ventive maintenance inspection shows that wear- 
ing of parts requires disassembly. Teletypewriters 
operating 8 to 12 hours per clay will ordinarily 
not require a complete overhaul by field repair 
shops more than once in 6 or 8 months. Tele- 
typewriters operating less than 8 hours per day 
may be maintained in such condition that a com- 
plete overhaul is not warranted even after a year 
of service. Very old or well-worn equipment, 
however, may require a major overhaul every third 
or fourth month if it is operated in tropical re- 
gions. In all cases the thoroughness of the pre- 
ventive maintenance work performed by organi- 
zational personnel is the principal factor in 
determining how frequently the teletypewriter 
must bo taken out of service and returned to field 
shops for a major overhaul. 

c. Procedure. 

(1) Make the inspection, incidental to re- 
pairs, after all parts have been thoroughly 
cleaned. Include all related items listed 
in the preventive maintenance checklist 
(par. 62). 

(2) In addition to the preventive mainte- 
nance inspection, include a thorough in- 
spection of the wearing surfaces of gears, 
cams, level's, springs, bearings, etc., which 
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can be inspected only after the equipment 
is disassembled. 

(3) While tho parts arc disassembled, mako 
a thorough inspection of the surfaces of 
all castings and supporting parts to de- 
termine whether breaks or cracks exist. 

(4) Inspect the condition of all wiring, in- 
sulating strips, and terminal boards, 
while they are accessible. 

(5) Carefully check the surface condition of 
all clutches, commutators, contacts, etc., 
and the end play of bearings as instructed 
in other paragraphs of this section and in 
related paragraphs in the requirements 
and adjustments section. 

165. Reassembly Procedure 

Reassemble all parts, subassemblies, and units in 
accordance with the following provisions: 

a. Beplace all worn or broken parts that cause 
malfunctioning of a teletypewriter. While the 
equipment is disassembled for checking or repair, 
replace any parts so worn that they may cause 
trouble before the next complete overhaul. 

b. Assemble replaced parts and associated parts 
firmly and securely. Carefully tighten all screws, 
nuts, and bolts. 

c. Readjust all parts that are replaced or dis- 
turbed during repairs. Make the necessary read- 
justments during or immediately after reassem- 
bling. 

d. When dented or flattened areas prevent 
proper turning and adjusting, remove the faulty 
part, and repair or replace it. 

e. Restore bent or distorted parts to shape. 
Such parts may be reused, provided that repairs 
have not resulted in cracks or softening of hard- 
ened surfaces which may cause future service fail- 
ure. 

/. If the locking edges of lockwashers removed 
during repairs are rounded, replace the lockwash- 
ers. Xew lockwashers are always better. 

g. Replace all stripped screws or nuts and those 
with damaged heads. 

h. When screws, nuts, or other parts are secured 
in place with locknuts, do not remove or loosen 
these parts without first loosening the locknut, be- 
cause such procedure can very easily damage 
threads. 

i. Remove slivers and sharp burrs that are a 
hazard. 



166. Removal and Replacement of Principal 
Teletypewriter Units 

Major assemblies of these teletypewriters are 
removed or replaced as follows : 

a. Typk-Bau Carriage. Always remove the 
typing unit before removing the type-bar carriage 
from it or before restoring it to the typing unit. 

(1) Removal. 

{a) After tlie platen crank and typing-unit 
cover have been removed, loosen the 
two captive screws that hold the key- 
board in place and remove that assem- 
bly. Remove the three large, flat- 
knurled screws that hold the typing 
unit to the base and carefully lift the 
typing unit off the base. Set the 
typing unit on the workbench so that 
it is supported by the three hexagonal 
studs on the bottom of the unit. 

(l>) Operate the carriage-return lock bar 
(fig. 160) and move the tj'pe-bar car- 
riage to the extreme right. Operate 
the dash-pot lever; this locks the car- 
riage in its extreme right position. 

(c) Remove the draw strap by grasping 
the carriage-return drum in one hand 
so there will be less strain on the draw 
strap. With the other hand, remove 
the strap from its retaining pin on the 
carriage, and hook the eyelet at its end 
on the margin-bell hammer stop post. 

(d) Operate the right margin adjusting 
screw to the rear. 

(e) Operate the carriage-return lock bar 
again, and the carriage will slide off to 
the right. 

(2) Replacement. 

(a) Shift the platen to the figures position 
and rotate the main shaft until the 
printing bail is in its rearmost position. 

(b) Move the right margin adjusting screw 
arm, on the carriage, to the rear so that 
it is approximately 45° from vertical. 

(<?) Hold tho carriago in tho right hand 
and rest the left front support roller 
on the right end of the front carriago 
track. Re sure that the carriage-guide 
screw engages the slot in the front car- 
riage track. 
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Figure 160. Removal of type-bar carriage. 
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(d) Move tlie carriage slowly to the left 
until the rear carriage-support roller 
rests on the rear track. 

(e) Operate the carriage-return lock bar, 
and move the pull-bar bail to its far- 
thest rearmost position by pushing the 
right pull-liar bail roller with the right 
thumb. 

(/) Move the carriage farther to the left. 
See that the bell cranks (fig. 1(!0) en- 
gage their respective vanes. Also be 
sure that the right front carriage-sup- 
port roller and guide screw engage the 
front carriage track properly, and that 
the pull-bar bail plunger roller is be- 
tween the printing-bail blades. 

(g) When the carriage has been moved far 
enough to the left to permit the right 
margin adjusting screw to clear the 
spacing stop lever, restore the right 
margin adjusting screw to its normal 
vertical position. Shift the carriage 



to its extreme right position and lock 
it in place by operating the dash-pot 
lever. 

(h) Hold the carriage-return spring drum 
so as to prevent the spring from un- 
winding. 

(i) Unhook the eyelet of the draw strap 
from the margin-bell hammer stop 
post, and hook it over its mounting 
post on the carriage. 

(?) Operate the carriage-return lock bar to 
permit the carriage to return to its 
extreme left position. 

b. Motor Unit. 

(1) Removal. Unscrew the three motor 
mounting screws that hold the motor unit 
to the base. Remove the motor unit. 

(2) Replacement. After repairs to the motor 
unit have been completed, or if it is nec- 
essary to install a new motor unit, proceed 
as follows: 
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(a) Set the motor unit on the base and 
push it back against the spring con- 
tacts. 

(b) Insert the three mounting screws in the 
mounting holes in the base plate. 

(c) Tighten the two front screws and then 
back them off about i/ t turn. Do not 
tighten the rear mounting screw until 
the typing unit is in place. Adjust and 
tighten. 

c. Typing Unit. 

(1) Removal. Remove the typing unit as do- 
scribed in a(l) above. 

(2) Replacement. The typing unit is installed 

after the motor unit is in place. After 
necessary repairs and adjustment of the 
typing unit replace it as follows : 

(a) Lower the typing unit in place on the 
base, and be careful that this operation 
is performed without damage to the 
gears or contact springs. 

(b) While lowering the typing unit in 
place, turn the motor by hand to insure 
that the gears are properly meshed. 
(Refer to par. 3G5 for requirements 
and adjustments of the main-shaft 
drive gear clearances.) 

(c) Insert and tighten the thumbscrews 
that secure the typing unit to the base. 

d. KEYBOARD-TRANSMITTER. 

(1) Removal. Refer to a (1) above. 

(2) Replacement. Slide the keyboard into 
the opening in front of the typing unit 
and base. Be careful not to place any 
undue strain upon it that might distort. 
the mechanical linkages or throw them 
out of adjustment. Refer to paragraph 
13/ for installation procedure for the 
keyboard-transmitter. 

o. Typing Unit Cover (Including Curiiiui.u- 
er) . Place the typing unit cover over the typing 
unit and the base. Ease it down gently so as not 
to tear the padding with which the cover is lined. 
Refer to paragraph 14 for instructions for instal- 
lation of ribbon and paper. 

/. Rectifier Power Unit. Lift the rectifier 
power unit onto its shelf in front of the table. 
Complete the electrical connection to this unit. 



167. Repair of Motor Units 

a. Motor units should be completely disassem- 
bled and overhauled only when the motor gives 
trouble, and then only by specially trained per- 
sonnel who are equipped with the necessary test 
equipment and proper tools. 

6; Overhaul should include complete disassem- 
bly and cleaning of the motor, inspection and re- 
pair, or replacement of burned governor contacts, 
worn end-ring, worn commutator brushes, grooved 
or worn commutators, worn motor bearings, or 
pooi- insulation. The motor need not be com- 
pletely disassembled to replace or repair brushes 
or governor parts. These may require repairs or . 
replacement more frequently than once every C 
months. 

1 68. Disassembly of Motor for Major Repairs 

(fig. 1G3) '.- 

Disassemble the motor for repairs in the follow- 
ing sequence of steps: 

a. Remove the motor unit from the base unit 
(par. 1GCJ). Remove the brush-holder caps and 
the brushes. Remove the governor brush bracket 
assembly, and the motor connection block (motor >*^ 
terminal contacts) (fig. 47). 

b. Remove the motor unit from the motor base 
plate by removing the four mounting screws. Re- 
move the motor pinion and the governor. Be care- 
ful not to lose any of the shims that may be on the 
armature shaft between the governor hub and the 
end frame casting of the motor. 

c. Remove the external bearing retainer screws. 

d. Remove the motor frame bolts or screws, and 
separate the parts by prying gently with the blade 
of a screw driver. Li ft out the armature. Be care- 
ful not to drop the armature or damage the wind- ~ 
Logs. Do not lose any of the parts such as bearing 
retainers, spring washers, etc. 

e. Remove the armature bearings using the bear- 
ing puller (fig. 144) (Signal Corps stock No. 
4T84020). This tool is not furnished as part of 
Tool Equipment TE-50 or TE-50-A. 

Caution: Use the bearing puller carefully on 
bearings that have a built-in dust shield. Position 
the bearing puller so that pressure is exerted on the 
outer bearing race only. Pressure applied to the 
dust shield will crush the shield and destroy the 
bearing. Never attempt to pry the bearings off 
with a screw driver. .-">, 



186 



r- 



169. Special Cleaning Instructions for Motor 

The instructions given in this paragraph are 
for cleaning the internal parts of the motor. 

a. Disassemble the motor (par. 168). 

l>. Clean all dust, paper lint, nonoily dirt, etc., 
from the armature and stator windings by brush- 
ing carefully with a clean, dry sash brush. Do not 
damage the windings. 

C. Kemove all oil, grease, or gummy deposits 
from the face of the armature and stator by wiping 
with a piece of cheesecloth, dampened with sol- 
vent (SD) . Do not use too much solvent (SD) . 

d. Clean the end frames, bearings, motor pinion, 
and anv other metal parts by immersion in a con- 
tainer of appropriate cleaning fluid (par. 163). 
Be sure to dry and lubricate the parts as directed. 

e. Clean all dust, dirt, oil, grease, gummy de- 
posits, or other foreign matter from the commu- 
tator by rubbing with a piece of cheesecloth damp- 
ened with carbon tetrachloride. Be careful not to 
damage the windings. The copper segments of the 
commutator may become quite dark and discol- 
ored. This discoloration is due to the imbedding 
of particles of carbon (from the brushes) in the 
copper which greatly increases the life of the com- 
mutator segments. Do not polish the commutator 
to remove this discoloration unless it has become so 
deeply grooved, or unless it causes such excessive 
sparking at the brushes, as to require rofinishing. 
Refer to paragraph 171 for information on resur- 
facing the commutator. 

1 70. Replacement or Repair of Motor Arma- 
ture 

a. After long periods of operation, the commu- 
tators of series-wound motors become worn and 
grooved by brush wear, and they require resurfac- 
ing, as described in paragraph 171. If the surface 
of "the commutator is not deeply grooved and has 
an even, smooth, grayish coating of oxide, resur- 
facing is not required unless there is excessive 
sparking at the brushes when the motor is under- 
load. 

b. If there is excessive sparking of brushes on a 
commutator Unit is not grooved or pitted, clean il 
with a cloth moistened with carbon tetrachloride, 
turning the shaft over by hand after the brushes 
are removed, as described in paragraph 172. 

c. If there is still excessive sparking, remove the 
armature from the motor and clean the commu- 



tator by lightly applying No. 0000 sandpaper. To 
do this, wrap a piece of sandpaper around the com- 
mutator and rotate the armature in a lathe or 
between other fixed centers, holding the sandpaper 
against the rotating commutator very lightly. 

d. Inspect the commutator carefully to deter- 
mine if it is necessary to undercut the separating 
insulators between the segments. The top of the 
insulating material must be below the level of the 
commutator bars on either side. This is necessary 
to prevent small carbon particles from lodging in 
the separators and building up to a point where 
the adjoining commutator segments or bars will 
be short-circuited. 

e. Organizational maintenance personnel should 
replace the motor when the commutator requires 
resurfacing. Field repair personnel should com- 
plete repairs or replace the motor in accordance 
with local instructions. 

171. Resurfacing Motor Commutators 

When authorized by local instructions, the com- 
mutator may be resurfaced by experienced person- 
nel as follows : 

a. Rkfixisiiixo Commutator Sukface. 

(1) Mount (he motor armature between cen- 
ters on a lathe so chat the armature shaft 
does not run out of line more than 0.0005 
inch. Place a sharp cutting tool in the 
tool rest and set the tool rest so that only 
light cuts will be taken. Take a series 
of light cuts across the entire width of the 
commutator by moving the tool rest up 
and down the length of the lathe. Gen- 
erally, movement of the tool rest will be 
automatically controlled by a worm gear 
' on the lathe. Be very careful not to make 
deep cuts in the commutator. Continue, 
to cut away metal until the grooves and 
rough spots on the surface of the com- 
mutator are eliminated. Do not remove 
any more metal from the commutator 
than is absolutely necessary. 
(2) Polish the commutator with a strip of 
fine sandpaper (No. 000 or No. 0000) held 
in flat contact with the commutator as 
the armature revolves in the lathe. Never 
attempt to smooth a rough commutator 
with sandpaper unless this work is done 
in a lathe, or between similar fixed cen- 
ters. Never use emery cloth or carbo- 
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rundum paper. Loose particles from 
such abrasives will cause trouble in the 
electrical circuits. 
b. Undercutting Commutator Bar Separators 
(Insulators) . 

(1) Tool equipments available at larger re- 
pair shops may include any one of several 
types of undercutting tools. Do not at- 
tempt to use such tools until the direc- 
tions furnished with them have been 
carefully studied. 

(2) If no standard undercutting tool is avail- 
able, improvise a substitute from a piece 
of hacksaw blade, as follows : 

(a) Grind the sides of the cutting edge of 
the hacksaw blade until the total width 

of the teeth is a little less than the 
width of the slot between the commu- 
tator segments. 

(b) Fit a wooden handle to the unground 
portion of the blade to protect the fin- 
gers against injury. 

(3) Hold the improvised tool at an angle so 
"that only one or two teeth are in contact 

with the separator material, which is 
usually mica. Draw the tool — in a di- 
rection away from the windings — and cut 
away' a portion of the separator. Repeat 
the process until the surface of the sepa- 
rator material is \' ai to %2 i n °h below 
the surface of the adjacent metal com- 
mutator segment bars, uniformly, along 
the entire slot, llepeat for all the sepa- 
rator slots in the commutator. Be sure 
th-at there are no slivers of metal remain- 
ing in the slots after the cutting' process. 
Such slivers will short-circuit the com- 
mutator segments and burn out the wind- 
ings when the motor is started. 

172. Replacing Motor Brushes 

a. When removing the brushes, mark the upper 
surface so that the brush may be replaced in its 
holder with (he same side uppermost. If the 
brush has a number stamped on the upper side of 
the carbon, this number may bo used as a guide. 

b. Inspect the brushes as follows: 

(1) See that at least % inch of brush material 
remains. 



(2) Be sure that at least one-third of the 
brush face bears upon the commutator 
surface. 

(3) See that the brushes make contact across 
at least 75 percent of the long dimension 
of the brush face. 

c. If the above requirements are not met, substi- 
tute a new brush which will seat properly. 

173. Surfacing and Installing Motor Brushes 

To shape the contact face of the brush to the 
curvature of the commutator proceed as follows: 

a. Wrap a piece of No. 0000 sandpaper around 
the commutator under the brush holder. 

b. Insert the brush in the brush holder with the 
numbered or marked side uppermost, so that the 
brush bears against the sandpaper under the 
normal pressure of the brush spring. 

c. Rotate the armature back and forth by hand, 
so that the sandpaper will wear a surface of 
proper curvature in the contact face of the brush. 
The last rotation of the armature should be in the 
direction in which it would turn during operation 
of the motor. 

d. After the proper curvature has been cut in 
the brush face, remove the brush from the brush 
holder. Bevel the edges, slightly, using sand- 
paper. 

e. Wipe the brush with a cloth moistened with 
carbon tetrachloride. 

/. Examine the brush spring to sec that it is in 
good condition. See that the pigtail within the 
brush spring is intact and free of kinks, and that 
it will permit the spring to extend properly. 

g. Clean out the brush holder. To do this use 
a piece of cloth moistened with carbon tetrachlo- 
ride wrapped around a stick or an appropriately 
shaped lnol such as a screw driver. Be careful not 
to score the sides of the brush holder. 

h. Reinsert old brushes in brush holders from 
which they wore removed for resurfacing. See 
that a brush is restored in the same position that it 
occupied before removal, with the numbered or 
marked side uppermost. 

i. Always insert a new brush that has just been 
resurfaced with the numbered side uppermost. 

j. See that the brush moves freely in the brush 
holder. Check the pressure of the brush springs 
and see that they meet the specified requirements. 
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174. Replacing Armature Bearings 

a. General. Install new bearings if those in 
use ure burned, cracked, badly, worn, or damaged 
in any way. Handle the bearings carefully. See 
that no dirt gets into the bearing races. Lubricate 
all bearings including used bearings that are 
found to be in good condition when cleaned and 
inspected. Apply grease to new bearings before 
they are installed on Ihe shaft. In addition to its 
lubricating properties, the grease prevents dirt 
from entering the bearings. Place a paper washer 
over the exposed side of the bearing to further 
prevent dirt or dust from entering. 

b. Installation of Brakings. The following 

procedure outlines a typical method of installing 
bearings on tlie armature shaft. 

(1) General. Bearings lit tightly upon the 
armature shaft. Therefore, they must 
be pressed onto the shaft with an arbor 
press, vise, or similar tool. Such tools 
are normally available at field repair 
shops. It is important to see that the 
bearing is pressed onto each end of the 
shaft carefully, so that the pressure ex- 
erted by the press or vice will not bend 
the armature shaft or force the bearing on 
the shaft at an angle to the axis of the 
shaft. 

(2) Preparatory. Prepare two blocks of 
hardwood, equal in length and about 1 
inch longer than the armature shaft ex- 
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tension. Shape one end of each block 

so that it will not bear against the ball 

bearing or outer race of the bearing. 

Prepare another block (lig. Kit) large 

enough to be used against the rear jaw 

of the press or vise. Slip a bearing onto 

each end of the shaft as far as it will go, 

fingertight. Be careful to see that the 

bearings are at right angles to the axis 

of the armature shaft. 

(3) Installing. 

(a) If the bearings have dust covers see 

that the dust cover of each bearing is 

nearest the winding. Place the two 

wooden blocks of equal lengl li at either 

side of the armature shaft extension 

(fig. 101). Place the other block of 

wood against the rear jaw of the press 

or vise. See that the armature is set 

in the press or vise so that each end of 

the armature shaft is near the center 

of the face of each jaw. Tighten the 

tool very slowly until there is even 

pressure applied to both sides of the 

bearings. lie careful nut to bend the 

armature simp. Continue to slowly 

tighten the tool until the bearing is 

pressed onto the shaft and is against 

the armature shaft shoulder (fig. 101). 

Repeat the procedure to mount the 

bearing on the opposite end of the 

shaft. Some types of bearings can be 
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Figure 161. Pressing armature bearing onto its shaft by use of a vise. 



taken apart. If possible, disassemble 
and assemble this type of bearing on 
the shaft. Then the inner race can be 
removed and replaced on the shaft with 
less danger of damage to the other parts 
of the bearing. 
(b) When a suitable press or vise is not 
available, bearings can be installed on 
the armature shaft, when authorized 
as a field expedient, by the following 
method : 
/. Slide the bearings on the armature 
shaft as described in (2) above. 

2. Prepare a piece of copper or brass 

pipe 1 inch longer than the shaft 
extension (fig. 162) with an inside 
diameter slightly larger than the 
diameter of the armature shaft. If 
copper or brass pipe is not available, 
an iron pipe can be substituted pro- 
vided a brass washer is used to pro- 
tect the inner race of the bearing 
against the iron pipe. Slip the cop- 
per or brass pipe onto the shaft so 
that it bears against the inner bear- 
ing race. 

3. Stand the armature on end with the 

pipe resting on the bench or work 
table. 
/,. Place a block of hardwood over the 
other end of the armature shaft. 
Drive the armature shaft down by 
pounding the upper end of the 
armature shaft (protected by the 
hardwood block) with a hammer 
(fig. 1G2). Use steady, even strokes 
of the hammer until the bearing is 
forced firmly against the shoulder of 
the shaft. 

Caution: Be careful that the pipe 
bears against the inner bearing race. 
Do not bend or otherwise damage the 
armature shaft. 

175. Reassembly of Motor 

a. Preparation. Thoroughly clean and dry 
the motor before reassembling. Examine the 
bearings and parts which should be free from dirt 
boforo beginning to reassemble the motor. 



b. Step-by-Stef Reassembly. 

(1) Position the bearing retainer so that the 
holes match the positions of the retainer 
screws. 

(2) Insert the armature into the stator so 
that the bearing on the shaft, opposite 
the commutator end, enters the end frame 
section. Do not use force because the 
bearing should fit easily into the end 
frame section. 

(3) Remove the brushes from the end frame 
section that fits over the commutator. 
Place the end frame section on the com- 
mutator end of the shaft. Gently tap the 
end frames into position. 

(4) Insert the motor frame bolts. Tighten 
the opposite ends at the same time to be 
sure that the end frame sections are 
mounted correctly and seated in the motor 
fiame. 

(5) Use a toothpick, piece of wire, or any 
other convenient means to move the bear- 
ing retainer ring into position so that the 
bearing retainer screws can be started. 
Tighten both retainer screws at the same 
time. 

((>) Replace the motor pinion and pilot 
screw ; then replace the governor and its 
pilot screw. 

176. Governor Repairs 

a. General. Governor contacts cause consid- 
erable trouble when they are not in good condition. 
All governor contacts in good condition have an 
over-all grayish appearance. When the contacts 
have become pitted, or the grayish color does not 
cover 75 percent of the contact surface area, re- 
place both contacts with new ones (pars. 178 and 
179). Always replace governor contacts in pairs. 
Never touch the contacting surface with the fingers 
because even minute deposits of moisture or dirt 
will cause arcing and pitting. 

b. Contacts in- Satisfactory Coxm-noN. The 
ideal condition for governor contacts is when both 
contact surfaces are exactly parallel and the area 
of contact is a maximum (A, fig. 165). However, 
contacts may be satisfactory under the condition 
that one contact has build-ups and the other has 
corresponding craters, provided that the craters 
will accept the build-ups (A, fig. 105), and thus 
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maintain contact over an acceptable area. Con- 
tacts in this condition are considered to be good 
and need not be replaced unless there is trouble 
in obtaining and maintaining proper motor speed. 
c. Common Causes of Contact Trouble. 

( 1 ) Trouble due to poor surface contact is fre- 
quently the result of a previous attempt 
to burnish or file contacts to produce bet- 
ter surfaces. J 11 such cases the build- 
ups have been removed, with the result 
that the craters that still remain do not 

meet, the renewed surface (B, fig. 165), 
thus reducing I he amount of effective con- 
tact surface. 

(2) If the contacts are rotated or shifted in 
position, as shown in C, figure 165, the 
build-ups and craters will not match. 
This condition results in extremely er- 
ratic motor speed because practically all 
of the contacting surface has been lost. 

177. Disassembly of Governor 

AVhen necessary to completely disassemble the 
governor, proceed as follows: 

a. Remove the screw which holds the governor- 
adjusting bracket to the brush spring-plate 
bracket. 

h. Remove the screw that holds the governor- 
adjusting bracket to the brush spring plate, and 
remove the adjusting bracket. 

Note. When the governor brash assembly does not re- 
quire repair, merely loosen the screw (0 above) and raise 
the left end of the governor-adjusting bracket so that it 
pivots on the loose screw located to the right of the gov- 
ernor. 
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c. Remove the screws holding the brush springs 
in place. Remove the springs. 

//. Loosen the screw lliul holds the governor to 
the switch end of the rotor shaft. Slip the gover- 
nor from the shaft. 

e. Remove the screws that secure the target and 
governor cover. Remove the target and cover. 

/. Unhook the speed-adjusting spring (fig. 270). 

g. Loosen the screw by which the feather spring 
is clamped to the end of the contact spring (lig. 
1G0). Lift the contact spring out of the gov- 
ernor shell. 

h. Kemove the nut and loekwasher on the con- 
tact screw (fig. ICC). Lift out the contact screw. 

178. Replacing Governor Contact Points 

a. Contact points arc made of tungsten. They 
are welded to the contact spring (upper contact) 



and to the contact screw (lower contact). When 
removing the old contact points, replace both the 
upper and lower points at the same time to avoid 
difficulties in seating them. 

b. Replace the new points with their associated 
contact springs and contact screws. The new 
lower point with a contact screw is properly alined 
when the contact surface of the new point is per- 
pendicular (or at right angles) to a line through 
the axis of the contact screw (A, fig. 16G). The 
new upper point and contact spring is properly 
alined when there is no appreciable gap between 
any part of the contacting surface of the new point 
and a straightedge (B, fig. 16C). 

Note. 01(1 style contact springs bad contact points that 
screwed into the spring and wore bonded in position by a 
tIi*op of solder on the spring or were soldered dlrecUy tu 
the contact springs. New style contacts are welded and 
require replacement of upper spring and lower screw with 
contacts, 
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Figure 16G. Atincincnt of new governor contact points. 
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179. Repair of Contact Points 

In emergencies, when (rouble is due to build-ups 
or pitting and new contact points are not available, 
remove the points and dress them very lightly 
with a fine carborundum stone. Such a stone is 
part of Tool Equipment TE-50 and TE-50-A. It 
may be necessary to remove a particularly large 
build-up by knocking it off with a screw driver 
and then dressing the contact surface with the 
stone. When resurfacing a point with the stone, 
be careful to see that the stone is clean and has a 
level surface. Hold the point as flat as possible 
against the surface of the stone. To be sure that 
the entire face of the point is dressed level, use a 
rotary motion when dressing the contact point. 
In this way all parts of the face of the point will 
be dressed. Do not use too much pressure. Ex- 
amine the point after every rotation. Stop when 
the. face of the point meets the requirements men- 
tioned in paragraphs 1766 and 17H6. Clean the 
dressed points with carbon tetrachloride. Replace 
both points as soon as possible. This is necessary 
to avoid trouble from build-ups and pitting, which 
form quickly on resurfaced contacts. 

1 80. Reassembling Governor 

a. Insert the contact screw in the hole in its 
mounting block. Place the lockwasher and nut 
on the end of the contact screw. Tighten the nut 
securely. . 

b. Insert the feather spring of the contact 
spring assembly (tig. 100) under the clamp on its 
mounting block and tighten the clamp screw until 
the contact spring is held friction tight. The con- 
tact should remain slightly separatee! (approxi- 
mately 0.005 inch). 

c. Hook the speed-adjusting spring onto the 
contact spring (fig. 270). Turn the adjusting 
wheel until all tension is released. Contacts should 
return to the slightly separated position indicated 
in b above. 

d. Insert a piece of white paper behind the con- 
tacts. 

e. Turn the adjusting wheel until the contacts 
just touch. Use a flashlight or other small bright 
light to illuminate the contacts during this adjust- 
ment. 

/. Slide the contact spring to the right or left 
until the sides of the upper and lower contacts are 
alined vertically. If a gap can be seen on either 



side of the contacts, loosen the contact mounting 
block retaining screw and move the top of the 
block to the right or left. At the same time shift 
the contact spring to keep the contact points in 
line (fig. 106). Tighten both the contact spring 
clamp screw and the contact mounting block re- 
taining screw. 

g. If a gap at the front or back of the contacts 
is observed, twist the feather spring on the end 
of the contact, spring, using a pair of long-nosed 
pliers for the purpose (fig. 166). Repeat the 
above adjustments until the contacts are correctly 
positioned. 

h. Turn the adjusting wheel so that the tension 
of the spring is near the midpoint of its range. 

i. Clean the points with carbon tetrachloride ap- 
plied with a toothpick or an orange stick. Reas- 
semble the governor cover and target to the gover- 
nor, and remount the governor on the motor. 

181. Inspection, Cleaning, and Repair of 

Governor Contact Disks 

a. Clean governor contact disks with a piece of 
cloth moistened with carbon tetrachloride. A 
smooth, even, gray coating of oxide is desirable, 
and the contact disks should not be disturbed un- 
less there is excessive sparking at the brushes. 

b. To remove pits or burned spots from the con- 
tact surface of the disks use No. 0000 sandpaper. 
Hold the sandpaper against the disk surface by 
hand while the motor is running at normal speed. 
Hold a piece of cloth with the sandpaper in such 
a way that cuttings and particles will be imme- 
diately wiped away during the sanding process. 

c. Never touch the contact surface of the contact 
disks with the fingers. Minute deposits of mois- 
ture or foreign matter will cause arcing and pit- 
ting. It is good practice to flush the contacts with 
carbon tetrachloride immediately after they have 
been sanded. This can be done by repeatedly ap- 
plying the fluid to the contact, by means of a 
toothpick or orange stick, to flush away all foreign 
matter, grease, or moisture. Be careful to prevent 
the carbon tetrachloride from coming in contact 
with wire insulation or plastic parts. 

1 82. Repair and Replacement of Center Con- 

tact Governor Brushes 

a. Ilephtce the No. 78403 carbon brushes on the 
tips of the end-ri ng governor contact springs when 
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t he brushes are worn down to Yg inch. Replace the 
individual brushes (b below), when it is not neces- 
sary to replace (he entire brush assembly. 

b. Unsolder the old brush from the spring. 
Clean away any solder that remains in the mount- 
ing hole in the spring from which the brush is 
removed. Insert a new brush in the mounting 
hole and solder it securely in place. Clean the 
brush with carbon tetrachloride applied with an 
orange stick or toothpick. 

c. Restore the governor brush assembly to its 
proper position and tighten the mounting screws. 

183. Testing Repaired Governors 

a. After the governor is completely reassembled, 
seat the new contacts by running the motor on 
test for at least an hour. Check the speed every 
15 minutes and immediately investigate any sud- 
den change in motor speed. 

h. If the motor speed is erratic and the trouble 
cannot be traced to other parts of the motor, 
disassemble the governor and check the contacts 
for build-ups and alinement. If build-ups arc 
found, replace the contacts. After the contacts 
have been properly realined, reassemble the gov- 
ernor ami run the motor again for an hour. 

c. Proper operation of the governor is indicated 
if the motor speed docs not change appreciably 
during the hour test run. 

1 84. Keyboard Repairs 

a. Inspecting, cleaning, repairing, replacing, 
and adjusting of keyboard-transmitter parts 
should be completed with the keyboard-transmit- 
ter removed from t he teletypewriter. 

b. Most of the parts are exposed when the key- 
board-transmitter unit is removed from the tele- 
typewriter. Therefore, no special disassembly is 
required for general cleaning or inspection 
purposes. 

185. Replacement of Transmitter-Shaft Drive 

Gear 

a. Replace the drive gear if any of the teeth are 
missing, or if the gear is badly worn. 

b. To replace the gear, remove the gear pilot 
screw. Slide the gear from the transmitter shaft. 
Slide the new gear into place. Replace the pilot 
screw. 



186. Replacing Keytops 

n. Replace till keytops that are so worn that 
they are no longer legible. Also replace all 
missing keytops. 

b. Remove the keytops from the keylevcrs by 
turning the tops i/i turn in a clockwise direction 
and by lifting them up. Replace keytops by net- 
ting the keytops in the normal position and press- 
ing them down on the keylevers. while supporting 
the keylevers from underneath. 

1 87. Replacement of Transmitter Shaft, Cam 

Sleeve, and Clutches 

a. Replace the transmitter shaft if it is scored 
or worn. Replace the clutches if teeth are broken 
or badly worn. Replace worn cam sleeve if it has 
been badly scored, or if there is excessive play be- 
tween the shaft and the cam sleeve. 

b. To replace transmitter shaft parts, loosen the 
bushing adjusting screws nearest the transmitter 
gear, and remove the bushing. Move the trans- 
mitter contacts out of the path of the transmitter 
cam sleeve, and remove the cam sleeve from the, 
transmitter contacts in the direction of the trans- 
mitter gear. Slide the came sleeve, clutch spring, 
and movable clutch member from the shaft. 

c. Replace the new parts in the reverse order 
in which the old parts were removed (fig. 107). 

d. Adjust the transmitter shaft as directed in 

paragraph 394. 

188. Repair or Replacement of Transmitting 

Contacts 

a. Do not clean or burnish transmitter contacts 
that, are working properly. Clean contacts that. 
are out of adjustment or that are causing trouble. 
Carbon tetrachloride may be used for cleaning 
transmitter contacts. Remove build-ups with a 
contact file, and adjust the contacts as instructed 
in paragraph 382. Refer to TM 1 1-4302 for main- 
tenance and repair data applicable to electrical 
contacts. 

b. Replace badly burned transmitter contacts 
and those with broken springs. 

c. Whenever possible replace the entire trans- 
milting contact assembly as a complete unit. 

(/. Dismount the contact assembly by removing 
the two screws that fasten it to the frame. 

e. Remove the wiring to the contact assembly 
by unsoldering the connections at the terminals. 
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Figure 107. Transmitting-shtilt assembly. 



adjusting the contact springs. Refer to TM 
1 1-4302 which contains much valuable data on the 
repair and adjustment of spring contacts of the 
type used in these teletypewriters. When replace- 
ment of any of these electrical devices is neces- 
sary, replacement procedure will include the un- 
soldering of all electrical conductors from the 
various terminal points and the removal of the 
mounting screws or other hardware. Always tag 
the conductors as they are removed so that they 
can he replaced without confusion. Save and re- 
use any lock-washers associated with the mounting 

hardware. If the insulating materials used in 
spring-type electrical contacts are broken or so 
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Clean the wires of excess solder, attach new con- 
tacts, and resolder the connect ions. Be careful not 
to change the electrical connections to the trans- 
mitter contacts. 

189. Repair or Replacement of Other Elec- 
trical Contacts on Keyboard-Trans- 
mitter 

a. General. The electrical contacts of the key- 
board, other than the transmitter contacts, are 
contained in the polar-neutral key (fig. 184). 

b. Repair or Replacement. Repair of the 
electrical contacts (a above) normally will consist 
of cleaning and burnishing the contact points and 
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badly damaged that they can no longer serve 
their purpose, it is better to replace the entire 
assembly, if possible, than to attempt to replace 
the insulators. 

190. Typing Unit Repairs 

a. Instructions required for a major overhaul 
of the typing unit are grouped in the paragraphs 
that follow. These instructions are arranged by 
principal assemblies and subassemblies for easy 
reference when repairs to a single item arc nec- 
essary. 

Sole. Instructions for repair of the type-bar carriage 
are contained in paragraphs 196 mid 197. 

6. The various assemblies should be dismantled 
only to the extent necessary to complete the work 
involved. Complete disassembly of the typing 
unit is warranted only when the unit has been sub- 
jected to sand, grit, or some corrosive element. 
Figures 169 and 170 illustrate two of the impor- 
tant elements of the typing unit. 
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191. Removing and Disassembling Typing 
Unit Subassemblies 

a. Range Finder Assembly. 

(1) Remove the two screws that mount the 
range finder on the selector assembly (fig. 
170). 




Figure 170. Replacing range tinder. 

(2) Remove the bell crank screw and remove 
the bell crank (fig. 171). Remove the 
trip-latch screw, and the trip latch and 
spring. Remove the stop-lever screw 
lockout and the stop-lever screw. Re- 
move the stop-lever spring and slop lever. 

b. Motor-Stop Bracket Assembly. Remove 
(he two motor-Stop lever bracket mounting screws. 
Remove the motor-stop lever bracket assembly 
(fig. 172). 

c. Removal of Selector Mechanism (fig. 171). 
Set the typing unit so that it rests on its right side. 
Remove the two screws that hold the rangcfniiler 
to the selector assembly and remove the range- 
finder. Using a large screw driver, remove the 
outer selector-cam friction clutch plate (friction 
disk) (fig. 173) by turning the plate clochwise, 
and remove the selector cam. Remove the two 
screws on the selector magnets that connect the 
lines from the selector magnets to the contacts on 
the bottom of the typing unit. Remove the main- 
shaft clutch throw-out lever spring. Cut the lac- 
ing twine that laces the selector-magnet line to 
the motor-stop lever bracket. Remove the three 
screws that mount the selector assembly to the 
typing unit frame. Carefully remove the selector 
assembly. It is necessary to separate the T levers 
from the vanes to free the assembly. Also watch 
the main-shaft clutch throw-out lever; do not let 
it disengage from its right pivot screw. Handle 
the selector assembly (fig. 171) carefully so as not 
to damage any of its parts. 
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(1) Removal of selector armature. The se- 
lector armature may be removed either 

before or after the selector unit bos been 
removed from the typing unit. Loosen 
the outside selector armature pivot screw 
locknut, and remove the pivot screw. 
Remove the selector armature carefully 
by moving the armature in the direction 
of the removed pivot screw, until the 



armature is clear of the opposite pivot 
screw. Withdraw the armature. 
(2) Removal of selector levers, swords, and 
T levers. Remove the selector-lever 
springs and the locking-lever spring. 
Remove the five nuts and washers that 
clamp the separator plates together. Re- 
move the separator plates, the swords, T 
levers, selector levels, and locking lever. 
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<7. Removal of Main- Shaft. Tho main shaft 
may be removed independently of other subas- 
semblies or disassembly procedures. Details for 
removal of the main shaft arc contained in para- 
graph 102. 

e. Removal of Printing-Bail Assembly. Do 

not remove the printing-bail assembly unless it 

requires repairs. The type-bar carriage must be 
removed before the printing-bail assembly can be 
removed. Proceed as follows: 

(1) Remove the printing-bail spring and the 
function-bail spring (fig. 169). 



(2) Remove the two nuts and washers that 
fasten the function-lever bail to the print- 
ing bail. 

(3) Remove the two screws and lockwashers 
that fasten the light-hand bail bearing 
(fig. 109) to the typing unit frame. 

(4) Slide the bail assembly to the right until 
the left end of the bail shaft clears the 
left bail bearing; then remove the 
assembly. 

/'. Removal op Spacing Shaft. Remove the 
nut. and screw that fasten the carriage-return lock 
bar to the carriage-return bell crank. Remove the 
two horizontal screws that fasten the upper bear- 
ing block to the typing unit frame. Remove the 
two screws that hold (he carriage-return bracket 
against the typing unit frame. Remove the shaft 
by moving the shaft upward and out. Remove 
the carriage-return bracket and the attached parts. 

192. Removing and Inspecting Main Shaft 

a. General. Most main-shaft parts are re- 
placed rather than repaired. The parts of the 
main shaft that arc between the main bearing lock- 
nuts ami the nearest shaft end can be replaced 
without removing the shaft (fig. 17-1) from the 
typing unit. If the main shaft must be removed 
to reach the part that must be serviced or replaced, 
completely disassemble, clean, inspect, and lubri- 
cate the shaft before restoring it to its operating 
position. 

b. Removal of Maix Shaft From Typing 
Unit. 

(1) Remove the typing unit from the tele- 
typewriter base. Set the typing unit on a 
workbench so that it rests on its right side 
(or end) (fig 173). 

(2) Remove the two screws that hold the 
rangerinder to the selector assembly, and 
remove the rangerinder. 

(3) Remove the outer, selector-cam, friction 
clutch plate (retaining disk) (fig. 173) 
by turning the plate clockwise, using a 
large screwdriver for the purpose, and 
remove the selector cam. 

(-1) Place the typing unit so that it rests on 
its back, and remove the four screws that 
hold the right and left bracket caps in 
place (fig. 173). 
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201 



SELECTOR CLUTCH 
SPRING AND TORQUE j- 
ADJUSTING NUT 



SELECTOR CAM AND 
CLUTCH ASSEMBLY 



CAM UNIT AND MAIN 
SHAFT CLUTCH ASSEMBLY 



SPACING RATCHET 
ASSEMBLY 

A. 



MAIN BEARING 
AND LOCKNUT 



CAM UNIT FRICTION 
CLUTCH ASSEMBLY 



TRANSMITTER 
DRIVE GEAR MAIN SHAFT 
/ ORIVE GEAR 

AND HUB 




MAIN BEARING 
AND LOCK NUTS 



CROSS WICKS 



JHZOW-^MAIN SHAFT 



Flijui'c n.f. Main-xhu/t purls in sequence of removal. 



TMZ2I5-I62 — 



(5) Hold the main-shaft clutch throw-out 

lever away from the main shaft, and 

remove the main shaft from the right end. 

o. Removal of Main-Shaft Parts (fig. 174). 

(1) Removal of selector cam. The selector 
cam can be removed from the main shaft 
without removing the shaft from the 
typing unit (J (1), (2). and (3) above). 

(2) Removal of bail cam unit. After the 
selector-cam sleeve has been removed, re- 
move the selector-unit friction spring. 
Grasp the main-shaft drive gear in one 
hand and remove the main-shaft bearing 
locknuts by turning them clockwise from 
the selector-cam end. Remove the main- 
shaft clutch plates, the main-shaft clutch 
spring, and the bail cam unit. Remove 

.the bail cam friction spring, friction disk, 
and washer. 

(3) Removal of spacing escapement ratchet. 
Remove all parts from the main-shaft 
drive gear end. Remove the oil plug. 
Remove the main-shaft gear clamping 
screw and main-shaft gear. Remove the 
main-shaft bearing locknuts by turning 
the nuts counterclockwise from the main- 
shaft gear end. Remove the main-shaft 
bearing. Remove the transmitting-shaft 
driving gear mounting screw, and remove 
the gear. Remove the friction clutch, stop 
sleeve, and clut el i spfi ng. Hold the shaft 
vertical and lift off the spacing-escape- 



ment ratchet and gear. Remove the 
thrust bearing race mounting screw. 
Carefully slide the bearing race off the 
shaft so as not to lose the ball bearings. 
(4) Removal of main shaft for replacement. 
Steps in (1), (2), and (3) above will 
prepare the main shaft for replacement. 

193. Repairing and Replacing Main Shaft 

a. Inspection and Repair Procedure. 

(1) Gummy friction ■washers and -wicks. 
Friction washers and wicks (fig. 175) 
that have become gummy usually can be 
cleaned with solvent (SD). Dry the 
washers and wicks thoroughly and lubri- 
cate them with the specified lubricant be- 
fore reassembly. Replace any washers or 
wicks that have u hardened surface or 
that have lost their absorbent qualities. 

(2) Selector cam unit. Replace the cam unit 
i f it has become so worn that it does not 
meet requirements. 

(3) Drive gear. The main-shaft drive gear 
can be replaced without removing the 
main shaft (par. 192). Replace the gear 
when it becomes badly worn. Replace the 
gear if any of the teeth are broken or 
missing. If the new or replacement gear 
is supplied without a hub, disassemble 
the old gear unit by removing the three 
hub mounting screws and lockwashers, 
and use the old hub with the new gear. 
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b. Replacing Main- Shaft. 

(1) Set the typing unit on a workbench so 
that it rests on its back. The main shaft 
can be replaced with the selector unit in 
place, but the rangefinder must be re- 
moved as instructed in paragraph 191. 

(2) Remove the selector cam and preceding 
components from the main shaft, if they 
are not already removed, and slide the 
main shaft into place from (lie right side. 

(3) Move the clutch throw-out lever until the 
main shaft will slide past and into normal 
position. 

(4) Place the bearing caps on the main bear- 
ings, and tighten the screws just enough 
to prevent the shaft from shifting. Be 
careful to place the hearing caps so that 
the beveled coiner is on the same side as 



that on which the casting is beveled (fig. 
173). 

(5) Place the selector cam and associated 
parts on the end of the shaft (fig. 174). 
Be sure that the friction clutch plates face 
in the right direction, and that the selec- 
tor-cam ends lit into the slots of the driven 
clutch plates. After the driving clutch 
plate, on the end of the shaft, has been 
tightened, see if the selector cam can be 
turned by hand. It should turn without 
difficulty. Replace the rangefinder as de- 
scribed in paragraph 1956. 

(0) For complete instructions for the adjust- 
ment of the main shaft and rangefinder, 
which must, be completed before the tele- 
typewriter can be operated, refer to sec- 
tion VII of this chapter. 
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194. Repairing Platen Assembly 

a. General. Replace the platen if it cannot be 
repaired locally and if its condition is such that 
paper will not feed, or if the surface has become 
sticky, or if the platen has split. Keep the platen 
free of oil or cleaning solvent at all times. All 
repair work should be done with the platen re- 
moved from the teletypewriter - . 

b. Removal of Platen. 

(1) Remove the three jiilot screws that hold 
the detent ratchet to the shaft. The 
ratchet is located at the right side of the 
platen. 

(2) Remove the platen shaft by sliding it and 
the friction clutch out to the left. 

(3) Remove the platen. Be careful not to 
get dirt, oil, or grease on it. 

c. Cleaning Platen. Clean metal parts of the 
platen with a cloth dampened in solvent (SD). 
Clean the rubber parts with soap and water. Wipe 
with a damp cloth ami dry with a clean dry cloth. 

d. Pressure Rollers. Release the pressure 
roller springs, back out the shoulder screws, and 
remove the pressure rollers. Do notwash the pres- 
sun i oilers. 

e. Remove Rough or Shlnx Surfaces. Place 
platen in a lathe and cut a new surface by holding 
No. 0000 sandpaper, supported by a flat block, 

against the platen surface. Cut away only as 
much of the surface as is necessary to remove the 
rough or shiny spots. In the case of smooth 
platens remove sufficient platen materia] so that 
the platen will feed paper. Never attempt to re- 
move deep cuts or breaks in the platen by the sand- 
ing method. 

f. Reassembly of Platen. Restore the platen 
to its operating position in the teletypewriter by 
following the disassembly procedure in b above, 
in a reverse sequence. See that the platen is in- 
serted in its proper position before inserting the 
pilot screws. Using a flashlight, or other small 
light, look down a pilot screw hole of the platen 
detent ratchet, while turning the shaft. Stop 
turning when an indentation in the shaft can be 
seen. Insert a pilot screw and tighten it. Move 
the shaft to determine whether the pilot screw is 
centered, and retighten the screw. Repeat the 
process until the screw will no longer turn. Insert 
and tighten the other two pilot screws. 



195. Reassembling Typing Unit Subassem- 

blies 

a. General. Generally all subassemblies are 

reassembled in the reverse order of that in which 
they are disassembled. If the parts have been 
cleaned and the surfaces are, therefore, free from 
oil, relubricate them as they are reassembled. Pay 
particular attention to all parts or mechanical ele- 
ments which are not easily reached once they have 
been reassembled. 

b. Replacing Rangefinder Assembly. By 
positioning the rnngefinderas described below, the 
rangefinder may be removed and replaced with- 
out readjusting the trip-off eccentric screw. After 
the mounting screws are tightened, back them off 
at least Vi turn. Take up any resultant play by 
exerting pressure to the right and up. Tighten 
the mounting screws. 

c. Adjustments. Adjustments that have been 
disturbed during the disassembling, cleaning, re- 
pairing, replacement, or reassembling process 
must be completely readjusted in accordance with 
the applicable instructions in section VII of this 
chapter. 

196. Disassembly of Type-Bar Carriage 

a. Removal of Cook Bars. Remove the two 
screws that hold the bell crank mounting plate 
bracket (fig. 17G) to the frame of the type-bar 
carriage and remove the bell crank bracket. Re- 
move the four nuts and washers from the two 
studs that secure the code bars to the carriage 
frame. Holding the code bars together, slide the 
bars and spacer washers out from the studs, Be 
careful not to lose washers or shims that may 
adhere to the outside of the code bars and fall off 
as the code bare are lifted. 

b. Removal of Pull Bars and Type Bars (fig. 
177). Remove the two fulcrum rod pilot screws. 
Slide the fulcrum rod out endwise. Remove the 
type bars. Remove the pull-bar springs and pull 
bars. 

<?. Removal of Pul^-Bar Bah. Plunger (fig. 
178). Remove the bell crank mounting plate 
bracket. Remove the two screws that secure the 
pull-bar guide (fig. 17G) to the carriage frame, 
and remove the pull-bar guide. Remove the bail 
guide screws and remove the bail guides. Remove 
the two screws that hold the roller bracket and 
remove the roller bracket. Remove the two 
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screws and springs that fasten the pull-bar bail 
to the plunger. Remove the bail to the front and 
remove the plunger to the rear. 

d. Removal of Ribbon-Oscillator Mechanism. 
Remove the two screws that hold the ribbon-oscil- 
lator mounting bracket to the carriage frame. 
Remove the assembly including the margin-bell 
pawl, the ribbon oscillator, and the ribbon-oscil- 
lator springs and levers (fig. 177). 

e. Removal op Ribbon-Feed Hatchet Mech- 
anism (fig. 178). Remove the two nuts that hold 
the ratchet bearing cap. Remove the ratchet fric- 
tion spring screw, and remove the ratchet shaft. 
Remove the screw that holds the ribbon-feed ope- 
rating lever to the carriage, remove the ratchet 
pawl spring, and remove the ratchet pawl and 
lever. 

197. Repairing and Replacing Type Bars or 
Pull Bars 

a. General. The decision to repair or replace 
faulty type bars should be made in accordance 
with authorized organizational instructions. 

b. Replacing Tvpe Bars or Pull Bars. 

(1) Remove the ribbon, the type-bar car- 
riage, and the two screws and lock- 
washers that secure the type-bar guide 
to the adapter plate. Unhook the ribbon 
carrier from the oscillator lever and re- 
move the type-bar guide. Also unhook 
the pull-bar spring if the pull bar is to 
be replaced. 

(2) Rniso the type bar and move it beyond 
its top operating position. Hold the pull 
bar and lift out the type bar. 

(3) Place the new type bar in the type-bar 
segment, and engage the pull bar so that 
it is even with the other bars, when the 
type bar is in rest position. 

Note. If new type bars are oversize they 
should be stoned down with a carborundum 
stone. The type bar should not bind. Side 
play clearance, when the type bar is against its 
back stop, should be not more than ,003 inch ; 
.002 inch when it is in its typing position. He 
sure to clean the type bar. after stoning, to re- 
move all abrasive material that may have 
adhered to it. 

(4) Reassemble the type-bar guide ami rib- 
bon carrier, and connect the oscillator 
lever to the ribbon carrier. 



(5) Replace the type-bar carriage in the typ- 
ing unit (par. 160). 
c. Repair or Type-Bar Pallets 

( 1) Use the special type-bar toe straightening 
tools to straighten type-bar toes. 

(2) If necessary, reposition the No. 74291 
adapter plate (fig. 177). To do this, 
loosen the two mounting screws in the 
adapter plate, adjust to the required posi- 
tion, and retighten the screws. 

(3) Adjust the horizontal alinement (fig. 
179) of a type pallet by heating with a 
soldering tool and moving the pallet thus 
loosened by tapping it up or down. 

(4) Straighten a pallet.by gripping the type 
bar firmly with short-nosed pliers just 
below the pallet, and bending the end of 
the type bar. 
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Figure 119. Type alinement. 

d. Reassembling. Ttpe-Bar Carriage Parts. 
Generally all parts are reassembled in the reverse 
order of that in wh ich they were disassembled. If 
the parts have been cleaned, relubricate them as 
they are reassembled in place. Give particular 
attention to parts which are not easily reached 
after they have been reassembled. Check any 
adjustments that have been made during the re- 
pair or maintenance work. 
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198. Base Repairs 

a. General. After the keyboard, typing unit, 
and motor unit are removed from the base, the 
base can be lifted off the table for adjustment or 
repairs that may be found necessary. The base is 
not secured to the top of the table but lies on a 
protective pad. If necessary to thoroughly in- 
spect or service the undersurface of the base, re- 
move the steel plate from the bottom. 

b. Mechanical Repairs. Repairs to the base 
will bo governed by the extent of damage or break- 
age found. Normally the base will require little 
more than preventive maintenance; however, all 
mounting screws and similar fastenings should be 
examined and replaced if necessary. The electro- 
mechanical devices such as the relay and fusetron 
mountings, terminal boards, line jack, and similar 
contacts should be examined and adjusted in ac- 
cordance with instructions contained in section 
VII of this chapter. 

c. Elkctbical Repairs. Repairs or replace- 
ment of electrical devices should be accomplished 
promptly. All wiring should be examined, taped, 
or replaced as soon as possible. Clean and adjust 
the electrical contacts associated with the line jack 
and relay as directed in section VII of this chap- 
ter, and as applicable in portions of TM 11-4302. 
Inspect, clean, the adjust the slip contacts and re- 
place them if they are broken or too badly bent 
to be restored to normal condition. 

d. Weatherproopinq and Lubrication. Ex- 
amine closely the weatherprooling protective coat- 
ing of the wire associated with the base. Simi- 
larly, inspect carefully for rust or corrosion. 
When necessary renew the protective coating and 
clean aw-aj 7 all old grease or oil, replacing it with 
clean lubricant as directed in paragraph 43. 

199. Table 

Repairs or adjustment of the table will normally 
be confined to replacing electrical or mechanical 
parts that have become damaged or unusable. 
Most of the items requiring attention are listed in 
the preventive maintenance section of this manual. 
Electrical continuity checks of the various signal 
and power circuits of the table (electrical service 
assembly) will usually reveal when wiring should 
be replaced or repaired. Similarly, examination 
of the line and power terminal devices will deter- 
mine when these should be repaired or replaced. 



Replace t he pad on the top of the table if required. 
Finally, examine the table for broken metal or 
missing screws, and repair as necessary, prior to 
painting or refinishing. Apply weatherprooling 
coating to wiring and other surfaces as directed in 
paragraphs 44 and 45. 

200. Repair of Rectifier Power Unit 

Caution: Disconnect all power to the power 
unit, remove it from the front shelf of the tele- 
typewriter, and set it upon a workbench to re- 
pair it. . 

a. General. Repair of the rectifier power unit 
will normally include performance of all pre- 
ventive maintenance procedures described in 
chapter 3. In addition, such repair will include 
service and adjustment of the cover, tightening of 
the terminals, and replacement of fuses, resistors, 
or selenium rectifying assembly, and capacitoi-s if 
required. Replacement of major circuit compo- 
nents such as the choke coils, rectifying assembly, 
transformers, etc., should include replacement of 
worn wiring, defective mounting screws and brack- 
ets, and careful adjustment that may be necessary 
to prevent future troubles in the unit. 

li. Mechanical. When broken or damaged 
parts are revealed during inspection, replace such 
parts. Be careful to use lockwashers and insulat- 
ing washers wherever they wei'O originally used. 
Replace cracked or broken terminal panels if pos- 
sible. When any circuit component is removed, 
always tag, or otherwise identify, the conductors 
and the terminals from which it was removed, so 
that replacement can be made easily and without 
confusion. If the color code of the various wires 
and conductors is still recognizable, note the color 
code in order to identify the connection. If the 
color has faded or the insulation is worn, replace 
the wiring. Replace wiring where the rubber in- 
sulating material has become hard and brittle. 

c. Electrical. With a voltohmmeter (or other 
suitable continuity meter), and using the schema- 
tic diagrams as a guide, test the various circuits 
to locate trouble. When the trouble has been lo- 
cated, refer to the actual wiring diagram of the 
rectifier power unit (fig. 153) to locate the circuit 
component that requires replacement. 

d. Adjustments. Be sure that no power is ap- 
plied to the rectifier power unit during the follow- 
ing adjustments. 
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(1) To adjust, for a-c input voltage. Con- 
nect the flexible lead on the left-hand side 
of the panel (behind hinged cover) to 
the terminal with the marking which 
most nearly corresponds to the voltage of 
the available a-c supply. 

(2i To adjust for frequency. Connect the n 
two flexible leads on the right-hand side 
of the control panel to the two terminals 
having markings which most nearly cor- 
respond to the frequency of the available 
a-c supply. 

(3) To adjust d-c output for 120 volts. Con- 
nect a COO-ohm resistor in series with a 
Suitable milliamnieter across the d-c out- 
put of the rectifier, and connect the flexi- 
ble leads located near the top of the con- 
trol panel to the terminals (marked L, M, 
H, and 1, 2, 3, 4, 5) which cause the milli- 
ammeter to register a current flow which 
is nearest to but not less than .2 ampere 
(200 ma). Refer to paragraph IS for 
equipment connections and to section VII 
of this chapter for further details of re- 
quirements and adjustments. 

Kote. Check this adjustment when the rec- 
tilier is installed and periodically thereafter. 
Voltage drop due to initial aging of the recti- 
fying assembly decreases with service. After 

the first few months of use, the rectifier should 
operate for long periods of time without the 
necessity for readjustment, If, at any time, 
it becomes necessary lo vise the maximum regu- 
lation tap to obtain the proper output cur- 
rent, withdraw the rectifier from service and 
repair it. 

(4) To check for rectifier operation. If the 
rectifier fails to operate, check fuses, a-c 
supply, adjustments (par. 428), con- 
nections, transformer (continuity of 
windings and voltage output if neces- 
sary), resistors, capacitors (par. 146c, or 
use special measuring and testing instru- 
ments if available), and choke coil. If 
the stack output is too low, replace the 
entire stack assembly. 

201. Repainting and Refinishing 

a. When a touch-up job is required on the 
painted surfaces of the teletypewriter, apply the 



paint with a small brush. When extensive dam- 
age to a painted surface warrants complete re- 
painting of the item, do the work where there is 
no possibility of damaging any of the mechan- 
isms of the tcletj r pewriter. 

b. First, clean the surface to be painted. Use 
solvent (SI)) to soften and sandpaper to clean 
rust spots and metal surfaces that are corroded. 
Do not use steel wool. Minute particles of steel 
wool frequently adhere to inner surfaces and en- 
ter the internal mechanism of the equipment 
causing shorts or grounds of electrical circuits. 

o. Use only the type of paint authorized by exist- 
ing regulations. 

d. Refer to paragraph 48 for wcatherproofing 
instructions after repairs. 

202. Emergency Repairs 

a. Gk.nkhal. Under emergency conditions nor- 
mal requirements for new replacement, parts may 
be set aside and any available parts, assemblies, 
or units used to restore service. Only upon proper 
authority use locally constructed, temporarily re- 
paired parts, and nonstandard items or adjust- 
ments, to restore service. Replace or readjust 
them at the earliest opportunity. 

b. Repairs to Castings. Frames of cast-iron or 
steel may sometimes lie repaired by brazing. Fig- 
ures 180 and 181 show breaks repaired by this 
method. Be careful when setting up broken cast- 
ings for brazing, especially when small errors in 
positioning cannot be corrected by adjustment. 
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Figure 180. Repair by brazing (side frame). 
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Figure 181. Repair by brazing {pull bar). 



c. Stripped Threads. 

(1) When threads in the parts have been 
stripped they can sometimes be repaired 
by using the next larger sized tap that 
has the same number of threads per inch, 
and by using the next larger sized screw. 
For example, a No. <>-"12 thread that lias 
been stripped can be retapped to take a 
No. 8-i!2 screw, and the larger sized screw 
can be used to complete the repair. 

(2) When (he above method cannot, be used, 
necessary repairs may somet imes be made 
by drilling a clearance bole for the screw, 
soldering a steel hexagonal nut over the 
hole on the side away from the screw, 



and using a screw of appropriate size and 
thread (fig. 182). 
d. Repairs By Soldering. Solder may be used 
in joining any metals that can be tinned. Such 
metals are copper, brass, or steel. The repairs 
must be made in such a way that there will be 
little strain on the solder. Figure is:i shows a 
repair to a steel bar with the use of solder and a 
piece of metal bent to a U-shaped section to take 
the mechanical strain. Both the. sheet metal (out 
of which the U section was formed) and the re- 
paired pari must be tinned by using an acid flux. 
In the above example, a large area of solder holds 
each side of the broken part of the sheet metal 
U; the sheet metal brace gives the joint strength. 
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Figure 1S2. Repair (if Ihreait. 
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Figure 183. Repair by soldering. 
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When acid flux is used, clean the purls thoroughly 
in hot water to remove all traces of acid left 
after soldering. 

e. Tempered Metal Parts. 

(1) Parts, such as small springs that may lie 
broken near one of their ends, can some- 
times be reused after a new loop is formed 
by turning the broken end with a pair of 
pliers. 

(2) Large springs and tools that are broken 
near the ends can sometimes be heated 
and bent into shape. Figure 18+ shows a 
spring, the end of which has been re- 
paired by heating and reshaping. Cer- 
tain (ools can be heated, reformed, 
hardened, tempered, and resharpened to 
restore their usefulness. 



203. Recovery and Repair Requirements 

This paragraph describes examples of the nec- 
essary requirements for reconditioning the tele- 
typewriter and returning it to service in good 
condition. 

a. General. 

(1) Nonferrous (not iron) metal parts may 
bo tarnished (surface discoloration) un- 
less otherwise specified. 

(2) Steel springs rusted beyond the stage of 
surface discoloration ■shall be replaced. 

(.'!) Bearings with pits or discoloration that 
cannot be removed with cleaning solvent 
(SD) shall be replaced. 




Figure iS-J. Repair of metal spring. 
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(4) All interior surfaces must be free of loose 
dirt, lint, chips, flaky rust, corrosion 
(formation of salts), dirty oil, etc. 

yolc. Refer lo paragraph 163 for cleaning in- 
instructions and to paragraph 2111 for retouching 
and rofinishing. 

(5) When adjustment requirements cannot 
be met, replace affecting parts. 

b. Mechanical Feattjres. 

(1) Screwsand nuts shall not be stripped and, 
except those used for adjusting purposes, 
shall be tightly set. Adjusting screws 
equipped with locknuts shall be tightly 
held in place by locknuts. 

(2) Screwhead slots must not be so burred 
as to interfere with engagement and 
turning with a screw driver. Nuts and 
heads of bolts may be slightly burred pro- 
vided they can be properly engaged and 
turned with an open-ended or socket 
wrench. 

(3) All parts shall be free from slivers, splin- 
ters, sharp burrs, sharp edges, etc., which 
might cause personal injury. 

(4) Lockwashers removed in course of re- 
pair operations shall lie replaced if lock- 
ing edges are rounded. 

(5) If parts have been loosened or readjusted, 
contact, points shall fall wholly within 
the circumference of the opposing con- 
tact, except where contacts have the same 
diameter. In this case, contact centers 
shall not be appreciably out of alinement 
(not out of alinement more than 25 per- 
cent of their diameter) . 

c. Ei.Kcrmc.ii. Features. 

(1) Insulation on wiring shall not be worn, 
» loose, or frayed. Varnished cambric 

tubing shall not be torn. Defective wires 
may be replaced with No. IS art silk- 
covered, single-conductor Deltabeston 
fixture wire of same color sewed into 
cable. Slightly worn insulation must at 
least be repaired with friction tape or 
shellac varnish. 

(2) Cables shall be located so as not to inter- 
fere with moving parts. 

(3) Insulation between insulated metal parts 
and between metal parts and wiring shall 
be capable of withstanding a standard, 
a-c insulation break-down test of 500 



volts a-c (frequency 15 to 65 cycles) for 
at least % second. 

(4) Coils, capacitors, and resistors shall show 
no signs of being burned, overheated, or 
otherwise damaged. 

(5) Capacitors with cracked compound and 
those showing indications that the com- 
pound flowed out of the can, capacitor 
cans, and coil coverings which are torn 
shall be considered damaged and shall 
be discarded. 

d. Marking. The serial number should be suf- 
ficiently legible to be identified under ordinary 
lighting conditions. If the serial number is miss- 
ing or not legible, it may be possible to obtain the 
correct number from the records. If not, make 
arrangements to assign a substitute number for 
identification purposes. 

e. Typing Unit (pars. lilO through 197). 

(1) Castings shall not be cracked or broken. 
If the platen unit casting is cracked or 
broken, replace the casting. If any other 
casting is broken, replace the typing unit, 
then repair the defective unit by replac- 
ing the broken casting and making all 
necessn rj ail just nients. 

(2) Main and spacing shafts shall be free of 
bind, and shall have no broken springs, 
hard or glazed felt washers, worn gears, 
bearings, or clutch parts, the replacement 
of which would require removal of the 
shafts. 

(3) Spacing and escapement pawls shall nol 
be worn over 0.010 inch at point of en- 
gagement with the main-shaft spacing 
ratchet. Judge by eye. Eeplace or re- 
pair the typing units not conforming 
with the above. 

(4) Friction clutch felt washers, which are 
hard or glazed or which are removed, and 
felt lubricating wicks, which are removed 
in course of repair, shall be replaced by 
new washers or wicks and thoroughly 
saturated with oil. 

(5) Printing- and function-bail shaft hear- 
ings shall not have radial play over 
0.015 inch when the printing- and func- 
tion-bail springs are unhooked and the. 
printing-bail roller is on the lower part 
of its cam. Judge by eye and feel. Re- 



place or repair the typing units not con- 
forming. 
((i) Printing- and function-hail roller assem- 
blies shall not have radial play exceeding 
0.015 inch when the printing- and func- 
tion-bail springs are unhooked and the 
rollers are on the lower part of their cams. 
Judge by eye. Replace worn roller as- 
semblies. 

(7) Function-bail blade and the associated 
push bar and reset bar latching edges 
shall not be woun more than 0.010 inch 
deep at the points of engagement. Judge 
by eye. 

(8) Printing-bail blades, carriage tracks, and 
platen slide bare shall not have worn spots 
greater than 0.010 inch deep. Judge by 
eye and feel. Printing-bail blades may 
be reversed in order to present an unworn 
surface to the type carriage plunger rol- 
ler. 

(9) Function-lever roller shall rotate freely 
and shall not have more than easily per- 
ceptible radial and end play of 0.008 inch 
and 0.015 inch, respectively, when not in 
contact with the function levers. Re- 
place worn parts. 

(10) Type-bar backstop shall not be worn 
more, than halfway through the leather. 
Replace nonconforming leather strips. 

(11) Type pallets may be replaced or moved 
on type bars by first heating solder. 
Pallets shall be soldered in position with 
nonacid flux. 

(12) Carriage draw strap shall not be frayed. 
Replace worn straps. 

(13) The platen surface shall be smooth and 
neither cracked, swollen, worn, nor pitted 
by type. Rubber shall be tight on metal 
core. Platens may be smoothed after 
removal from the typing unit by rubbing 
with No. 0000 or finer sandpaper placed 
around the platen. Replace platen if 
rubber is loose, cracked, swollen, or worn. 

(14) Selector-cam sleeve shall not have more 
than just barely perceptible radial play 
with retaining disk removed and spring 
tension released. Replace selector-cam 
sleeve if loose or if any affected adjust- 
ments cannot be met. If still loose, re- 
place main shaft. 



(15) The locking lever shall not be obviously 
worn at point of contact with its cam on 
the selector-cam sleeve. Replace worn 
locking levers. 

(10) Locking lever and locking wedge shall 
not have more than just barely percep- 
tible wear of 0.005 inch at points where 
they engage each other. 

(17) Armature extensions shall be free of 
grooves at points of engagement with 
swords. Replace if worn. 

(18) There shall be no obvious wear in the 
following parts: clutch teeth, throw-out 
lever, selecting vanes, bell cranks, code 
bars, T-levcrs, pull-bars, range-finder 
mechanism (no perceptible wear permit- 
ted in trip latch or stop lever), and all 
rollers. Replace worn parts and adjust. 

(19) The stop nnt. and screwlicad of the pull 
magnet selector shall not show a worn 
ridge at the point of engagement with 
the armature. Replace if worn. 

(20) Selector armature. Radial play in the 
armature bearing shall not be more than 
barely perceptible when the end play has 
been adjusted to the minimum percep- 
tible. Replace worn armature or pivot 
screws or both. 

(21) Selector swords and lever posts shall be 
equipped with a nut and lockwasher on 
the under side of the selector mounting 
plate. 

(22) The paper insulator No. 7-1916 (fig. 
185) shall be between the terminal board 
and the crossbar. 

(23) New blink ribbons shall be supplied with 
repaired typing units. 

(24) The main shaft drive gear and other 
fiber gears shall not. be obviously worn or 
have any broken teeth. 

/. Keyboard (pars. 1S4 through 189). 

(1) Keytop characters shall be clean and 
easily distinguishable under average 
lighting conditions. 

(2) Transmitter contacts shall not be appre- 
ciably worn (at least 0.025 inch thick) 
and shall have no build-ups or pits or 
broken springs. Judge by eye. 

(a) Contacts may be filed flat with contact 
•file No. 91117 and then burnished with 
burnisher No. SS993. 
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Fit/tire 385. Taping unit contacts <ihW reor crossbar parts. 

(b) Insulator adjacent to contact springs 
shall be cleaned free of metal filings 
and dirt. 

(3) Cam sleeve end (bushing or not) shall 
project beyond the from end of the cam 
at least % 2 inch or 0.15(1 inch so that the 
contact levers are approximately centered 
on their respective cams. 

(4) If requirements are not met, replace cam 
sleeve assembly ami oil wicks. Place oil 
wick in the rear shaft bearing so that it 
projects into the bearing (approximately 
Via inch), and place felt button No. 
90438 in the closed end of from shall 
bearing oiler Xo. 7383. 

(5) Transmitter shaft shall not be scored or 
appreciably worn. 

(G) Transmitter shaft driving gear shall not 
he obviously worn or have any chipped 
teeth. 
g. Motor Unit (pars. 166 through 183). 

(1) Motor bearings shall turn freely and 
shall not contain any grit. Bearings 
which cannot be cleaned or which, after 
cleaning, are coaled with a yellowish var- 



nishlike substance shall be replaced. 
Refer to paragraph lCSa before removing 
bearings. 

Note. Bearings may be flashed with high 
grade kerosene, mineral spirits, or noncorrosive 
cleaning fluid, it all the cleaning fluid is re- 
moved from the bearings and tin- bearings nr<> 
parked with grease before they are reassembled 
on the shaft. 

(2) Motors shall be equipped with ball oilers 
in good condition on each bearing. Nor- 
mally, grease will be applied to the ball 
bearings through the ball oilers when it 
is not necessary to dismantle the motor. 

(3) Surfaces of commutators and governor 
contact disks shall be free from burns, 
scores, pits, or other deformation of sur- 
face or structure, except slight scoring 
caused by normal wear. Commutators 
shall have no high, low, or loose segments 
or Hat spots. 

Note. A bronze-color glaze on the surface 
is very desirable and should not be mistaken 
for a burned surface. 

(a) Slight defects may be removed by 
sanding the surface with No. 0000 or 
finer sandpaper. Deep grooves may be 
removed by machining, provided bear- 
ings are removed from rotor shaft and 
the operator is careful to remove all 
chips from space between commutator 
segments before, reassembling bearings 
on shaft, 

(6) It is not necessary to undercut the 
mica separators on commutators which 
have been smoothed by machining if 
the clearance between the commutator 
surface and the mica is not less than 
V«4 inch. If this clearance does not 
exist, undercut the mica as described 
in paragraph 171. 

(4) Governor contacts shall meet the fol- 
lowing requirements: 

(a) Contact surfaces shall be bright and 
smooth and be equivalent to those on 
new contacts. 

(b) Contact surfaces shall be Hat anil free 
from pits. 

(e) Contact surfaces shall be parallel to 
the under side of the contact screw- 
head. 
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(d) Contacts shall not be perceptibly worn 
(not less than 0.015 inch thick). 

(e) Tungsten-pointed contact screws (old 
style) shall be clean and threads shall 
not be damaged. If a contact point is 
replaced, the new contact shall be 
screwed into the contact arm and soft 
solder applied to the threaded end ; use 
nonacid flux. Later style contacts lack 
screw threads and are to be soldered 
to the contact spring (par. 178). 

(5) Motor brushes shall be free to move in 
holders without excessive play; they 
shall be at least %-inch long exclusive of 
spring. Brush ends shall be so shaped 
that at least one-third of their area, and 
75 percent of their length is bearing on 
the commutator. The flexible shunt wire 
shall not be broken, kinked, or loose in 
the brush. 

(C) Carbon governor brushes on the center 
contacting governors shall be at least y s - 
ineh long. 

(7) Target illuminating assemblies, which 
require repair or replacement other than 
replacement of the lamp, should be re- 
moved and the wires to the lamp sep- 
arately taped, if it is necessary to wait 
for replacement parts. 

(8) Governor-adjusting wheel leather rim 
shall project beyond its metal washers at 
least %2 inch. 

(0) Shims (No. 91617.) shall bo added on the 
rotor shaft between the governor and the 
end frame of the motor so that the 
governor-adjusting wheel clears the 
wearing strip appreciably when the ad- 
justing lever is in its normal position, 
and the governor is pushed against the 
tension of the motor end play spring as 
far as possible. 

(10) Insulation on wiring shall not be worn, 
loose, or frayed. Insulation may be re- 
paired with friction tape or shellac var- 
nish. Defective wire may be replaced 
with black No. 18 art silk-covered, single- 
conductor, Deltabcstron fixture wire. 

(11) Motor control cable (No. 74789) shall 
be fastened with lock stitch cord to the 
rear crossbar casting behind the right end 
of the clutch throw-out lever bracket. 



(12) Character of sparking observed at the 
motor commutator and the governor con- 
tacts shall not differ from that usually 
encountered on new apparatus. 
k. Base Unit (par. 108). 

(1) Fuse blocks may have small chips but 
porcelain shall not be broken. Broken 
fuse blocks shall be replaced, in which 
case they shall be mounted with felt 
washers (No. 90T32) between block and 
casting and without lockwashers. 

(2) Fiber insulating sheets, above keyboard 
and typing unit slip connections in the 
resistance mounting and adjacent to the 
capacitors, shall not be broken or chipped 

to permit insulated parts being short- _ 

circuited on each other. 

(3) Line relay and resistance mounting and 
contacting springs shall not be broken or 

bent so as to prevent their holding the ^, 

relay or resistance securely or providing 
good electrical contact. 

(4) Send-recoive-break mechanism wire 
guard (No. 74744) shall have properly 
shaped, long, vertical flange high enough 
to protect the wiring to the upper ter- 
minals. 

i. Like Relay. 

(1) Line relay contacts shall not be worn, 

rough, or pitted; the winding shall show 

no evidence of being burned, overheated, 

or otherwise damaged. 

(a) Replace lino relays not conforming 

with the above. 
(6) If only the contacts are defective, the 
armature with contacts and antichattcr 
springs may be replaced, 
(c) Clean or replace line jack contacts as 

required. 1 

j. Covers. 

(1) Cover doors shall operate freely and 

their detent knobs shall engage the detent w 

springs so as to hold the door firmly. 

(2) Small door openings, insides of covers; 
and cover plates shall be equipped with 
lacing. Door lacing shall not be frayed. 
If lacing is frayed, replace with No. 
88877 black lacing. 

(3) Cover windows shall be clamped firmly 
in covers and shall not be cracked or 
chipped on the tearing edges so as to ex- -~ 
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Figure JSG. Itiirnithing line relay contacts. 

pose any sharp edges which might cause 
personal injury. Glue % 2 -inch fort to 
the inside surface of the ear which forms 
the lower support for the glass. 
(4) Copyholder message line guide shall 
operate freely and shall not be burred or 



have sharp edges which might damage 
the finish. Sharp edges on the under 
surface of the guide may be removed with 
very fine abrasive cloth. 
(5) Cover pads shall fit snugly against the 
inside of the cover and may have tears 
not more than 1 inch long. Tears more 
than 1 inch long may be repaired by 
sewing. 
k. Table. 

(1) The table shall not have broken screws 
or metal, frayed or broken wiring or 
insulation. 

(2) The one-piece pad and associated metal 
channels shall be in good condition on top 
of the table. 

I. Rectifier. 

(1) The fuses and all contact surfaces shall 
be clean and in good condition. 

(2) The lunged cover must fit and close 
properly. 

(3) The terminals and terminal panels shall 
not be broken or cracked. 

(4) The rectifier shall not have wiring which 
is cracked, brittle, frayed, broken, or 
faded beyond point of recognition of 
color code. 



Section VI. FINAL TESTING 
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204. Tests on Assembled Teletypewriters 

For the following tests the teletypewriter must 
be connected to a suitable power supply. The 
SEND REC BREAK key must be in SEND posi- 
tion unless otherwise specified. 

a. The motor shall start and rotate without 
excessive sparking at the commutator and gov- 
ernor brushes. The motor position and speed 
should conform to the description given in para- 
graphs 208 and 3G5. Replace the governor con- 
tacts if contacts are not bright, smooth, flat, free 
from pits, and parallel to the under side of the 
governor contact screwhead. 

6. The selector clutch torque shall conform to 
the requirements outlined in paragraph 375. 
Teletypewriters, when receiving the appropriate 
signal, shall meet the following requirements : 

(1) The type-bar carriage shall move one 
character space to the right each time a 
character or space signal is received, and 



it shall space repeat to the end of the line 
when the space signal is received con- 
tinuously. 

(2) The guide screw shall not bind in its 
groove in the carriage track. 

(3) The selector vanes shall be straight. 

(-1) The spacing mechanism and carriage- 
return spring adjustments on the typing 
unit shall conform to those outlined in 
section VII of this chapter. 
(5) The adjustments of the space-repeat me- 
chanism on the keyboard shall conform to 
those described in section VII of this 
chapter. 
(G) The paper shall feed correctly one or two 
lines per linefeed operation, depending 
on the position of the single-double line- 
feed lever when the LIKE FEED signal 
is received. 
(7) The pressure roller release shaft arm 
shall be in the forward position. 
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Figure JSG. Itiirnithing line relay contacts. 
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the inside surface of the ear which forms 
the lower support for the glass. 
(4) Copyholder message line guide shall 
operate freely and shall not be burred or 



have sharp edges which might damage 
the finish. Sharp edges on the under 
surface of the guide may be removed with 
very fine abrasive cloth. 
(5) Cover pads shall fit snugly against the 
inside of the cover and may have tears 
not more than 1 inch long. Tears more 
than 1 inch long may be repaired by 
sewing. 
k. Table. 

(1) The table shall not have broken screws 
or metal, frayed or broken wiring or 
insulation. 

(2) The one-piece pad and associated metal 
channels shall be in good condition on top 
of the table. 

I. Rectifier. 

(1) The fuses and all contact surfaces shall 
be clean and in good condition. 

(2) The lunged cover must fit and close 
properly. 

(3) The terminals and terminal panels shall 
not be broken or cracked. 

(4) The rectifier shall not have wiring which 
is cracked, brittle, frayed, broken, or 
faded beyond point of recognition of 
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204. Tests on Assembled Teletypewriters 

For the following tests the teletypewriter must 
be connected to a suitable power supply. The 
SEND REC BREAK key must be in SEND posi- 
tion unless otherwise specified. 

a. The motor shall start and rotate without 
excessive sparking at the commutator and gov- 
ernor brushes. The motor position and speed 
should conform to the description given in para- 
graphs 208 and 3G5. Replace the governor con- 
tacts if contacts are not bright, smooth, flat, free 
from pits, and parallel to the under side of the 
governor contact screwhead. 

6. The selector clutch torque shall conform to 
the requirements outlined in paragraph 375. 
Teletypewriters, when receiving the appropriate 
signal, shall meet the following requirements : 

(1) The type-bar carriage shall move one 
character space to the right each time a 
character or space signal is received, and 



it shall space repeat to the end of the line 
when the space signal is received con- 
tinuously. 

(2) The guide screw shall not bind in its 
groove in the carriage track. 

(3) The selector vanes shall be straight. 

(-1) The spacing mechanism and carriage- 
return spring adjustments on the typing 
unit shall conform to those outlined in 
section VII of this chapter. 
(5) The adjustments of the space-repeat me- 
chanism on the keyboard shall conform to 
those described in section VII of this 
chapter. 
(G) The paper shall feed correctly one or two 
lines per linefeed operation, depending 
on the position of the single-double line- 
feed lever when the LIKE FEED signal 
is received. 
(7) The pressure roller release shaft arm 
shall be in the forward position. 
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(S) The platen shaft shall be free of bind. 

(9) The line-feed function lever shall be free 
of bind. 

(10) The type-bar carriage shall return to 
the left side of the typing unit from any 
point of its travel, without bounce, with- 
in the tinio allotted for one carriage- 
return and one line-feed operation when ■ 
the CAR RET. LIXE FEED, and any 
character signal is received in turn as 
rapidly as permitted. 

(11) The carriage rollers shall rotate freely 
without bind. 

(12) The carriage-return function lever shall 
be free of bind. 

(13) Carriage-return linkage shall not have 
more than % 2 inch of play measured on 
the lock bar. Judge by eye. 

(11) The platen shall shift and unshift when 
the FIGS and LTRS signals are received 
alternately and. unless otherwise speci- 
fied, when the FIGS signal and the space 
signal are received alternately. 

(15) The platen assembly shall be free of 
bind. 

(16) Shift linkages shall be adjusted as de- 
scribed in section VII of this chapter. 

(17) Figures, letters, and space-function lev- 
ers shall be free of bind. 

(18) The unshift-on-space, cut-out lever ad- 
justment shall be checked. 

(19) The signal bell shall ring when the 
platen is in the FIGS position, and the 
BELL (upper case S) signal is received. 

(20) The bell hammer and its operating 
lever shall be free of bind. 

(21) The bell function lever and sixth vane 
shall be free of bind. 

c. .Motors shall slop when FIGS and STOP 
(uppercase H) keys are depressed in turn. 

(1) The pawls, lever, release lever, and func- 
tion-contact lever of the motor-stop me- 
chanism shall be free of bind. 

(2) Motors previously stopped by the remote 
motor-control mechanism shall start when 
the break key of the SEXD REC BREAK 
mechanism is depressed to the BREAK' 
position momentarily, or when the line 
circuit to the magnet is opened momen- 
tarily and then closed. 
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d. The send-receive lever on the sending-recciv- /~\ 
ing teletypewriters shall move from the SEND to 
the REC position when the line circuit is opened 
for a period of at least two blank signals, or when 
the blank key is operated twice in succession. 

6. A teletypewriter shall receive undistortcd 
miscellaneous matter signals from a brush style 
transmitter distributor such as the test paragraph 
shown in figure 1S7. It shall type all characters 
without error, with uniform impression, even 
spacing, and even left margin. Excess characters 
at the end of a line shall partially overtype the 
last characters of the line (fig. 187). If tlie char- 
acters are incorrect or omitted, check the require- 
ments in the following order: 

(1) The rangefindor arm shall be set at the 
optimum setting for distorted signals. 

(2) The type bars shall not bind in the type- 
bar segment or guide slot. 

(3) The pull bars shall be free of bind. 

(1) The code bars, bell cranks, selector vanes, 
T levers, and selector levers shall be free 
of bind. 
(5) The pull-bar bail and operating lever roll- 
ers shall turn freely without bind. 
(0) The armature extensions of the pull mag- /"^ 
net selectors shall be free of grooves at 
points of engagement with the swords. 
(7) The locking wedge shall not be worn more 
than 0.005 inch, judged by the eye, at 
points of engagement with the locking 
lever. 
(S) The stop nut shall be tight on the stop 
screw of the pull magnet selectors, and 
neither the screwhead nor the nut shall 
show a worn ridge at (he point of engage- 
ment with the armature. 
/. If the typed copy does not have a uniform 
impression, check the following requirements in 
the order in which they are enumerated: 

(1) The ribbon shall not be dry or show signs 

of wear. "* 

(2) The type bars shall not bind in the type- 
bar segment or in the guide slots. 

(3) Pull bars shall be free of bind. 

y. If the left margin is uneven, check the ad- 
justments of the left margin adjusting screw, dash 
pot, and the carriage-return mechanism. 

A. If the character spacing is uneven, check the 
type alinement and spacing mechanism adjust- 
ments. If excess characters do not partially over- '™\ 
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OF LITIGATION IS ANOTHER LARGE ITEM WHICH MUST BE CHARGED TO PRACTICALLY! 
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Figure 157. Test paragraph. 
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type the last character of a line, check the setting 
of the right margin adjusting screw. 

i. The teletypewriter shall receive and type 
without error, miscellaneous mutter signals, such 
as the test sentence sent from n brush typo trans- 
mitter distributor at 00 wpm and distorted in turn 
with 10 percent marking and spacing bias when 
the rangefinder arm is at the optimum setting for 
bias. If the teletypewriter is being adjusted for 
special 75 wpm speed service, it should be tested 
on signals sent at 75 wpm speed instead of at GO 
wpm speed. If the teletypewriter fails, check the 
following points in the order in which they are 
given : 



(1) Armature spring tension and magnet 
bracket adjustments. 

(2) Main-shaft clutch throw-out lever ad- 
justments. The main-shaft clutch throw - 
out lever shall not be obviously worn or 
have bind or excessive end play. 

(3) Selecting vanes, hell cranks, code bars, 
and T levers shall not bind or be obvi- 
ously worn. 

(I) Armature extension arms shall not be ob- 
viously worn at poinls of engagement 
with sword arms. 

(5) Rangefinder mechanism shall not bind or 
be obviously worn. 
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j. The teletypewriter shall receive and type 
without error miscellaneous matter signals, such 
as the test paragraph or test sentence, sent from a 
brush type distributor at 00 wpm speed and dis- 
torted in turn with 35 percent marking and spac- 
ing end distortion when the rangcfindcr arm is at 
the optimum setting for bias. Teletypewriters 
being adjusted for 75 wpm speed service shall be 
tested on signal at 75 wpm speed instead of 00 
wpm speed. Armature spring tension adjust- 
ments shall be at fixed values within the limits 
specified. 

Hole. Increasing the spring tension and/or the arma- 
ture air gap of pull magnet selectors increases the capa- 
bility of the teletypewriter to receive marking end dis- 
torted signals. Decreasing the values of these two 
adjustments Increases the capacity to receive spacing end 
distorted signals. 

k. Signals sent by the keyboard of a sending- 
receiving teletypewriter shall be such that the 
upper and lower limits of orientation range are 
within five points of the upper and lower limits, 
respectively, of undistorted signals sent by a brush 
type transmitter distributor adjusted to send at 
the same speed as the teletypewriter, the range in 
both cases being measured at a master set. If 
characters are incorrect or omitted, check the re- 
quirements below in the order given. When satis- 
factory operation is obtained, discontinue these 
cheeks. 

( 1 ) Key levers sha 11 move freely in their guide 
slots and shall rest against their upstop. 

(2) Selector bars and rollers shall be free of 
bind. 

(3) Locking levers shall be free of bind. 

(4) Contacts shall be properly alined and 
free of pits and build-ups. 
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NOTE: ARROWS IN THIS FIGURE 
INDICATE CHARACTERS WHICH 
REQUIRE CORRECTING AND 
DIRECTION IN WHICH THEY 
SHOULD BE MOVED. 
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Figure 1SS. Type aiincment and corrections. 

(5) Transmitting shaft and cam sleeve shall 

be free of bind. 
(0) Clutch teeth shall fully disengage when 

any key is held depressed. 
(7) Adjustment of keyboard shall conform 

to section VII of this chapter. 

205. Adjustment Data 

The data in section VII includes all test require- 
ments and adjustments for Teletypewriters TT- 
5/FG and TT-6/FG. The information is ar- 
ranged in the sequence normally to bo followed 
when test and adjustment of a complete teletype- 
writer is undertaken. 
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Section VII. APPARATUS ADJUSTMENTS 



206. Details of Requirements and Procedures 

The information is arranged in each of the fol- 
lowing paragraphs, under thrco headings: prepa- 
ration, requirements, and adjustments. 

a. Preparation. Instructions for arranging 
the unit for testing or adjusting are furnished 
under this heading. 

b. Requirements. Measurements, spring ten- 
sions, settings, clearances, etc., that have been 



found by experience to give the best results are 
furnished tinder this heading. Some require- 
ments have a very small working margin or toler- 
ance; others have a relatively large tolerance. 
Owing to slight differences in various machines of 
the same model, some teletypewriters function 
better when clearances are adjusted to tho mini- 
mum values recommended; other teletypewriters 
give better results when clearances are adjusted to 
maximum values. The same is true of spring 
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tensions, air gaps, etc. Therefore, the specifica- 
tions given in this manual for clearances, spring 
tensions, etc., should be applied as necessary to 
give best results. 

c. Adjustments. Each adjustment is de- 
scribed in the text and, in addition is frequently 
shown in accompanying illustrations. Adjust- 
ment* vary in type, including the replacing of an 
old spring with a new one, bending a leaf-type 
spring with a spring bending tool, cutting and 
forming new loops on coil springs, repositioning 
eccentric screws, and inserting shims between cer- 
tain parts. As a starting point, when making 
adjustments, set the clearances midway between 
the minimum and maximum values until it can 
be determined if more critical adjustment is 

required. 

d. Use op Range Finder. To determine correct 
clearances and spring tensions for any given tele- 
typewriter, it is suggested that the range finder be 
used. Before adjustment of each mechanical unit 
of the teletypewriter, determine the range finder 
upper and lower scale readings (par. 209). Fol- 
lowing adjustment of the components of a unit, 
again check the range finder upper and lower scale 
readings. A range of 80 between the upper and 
lower scale readings indicates that the teletype- 
writer is in satisfactory operating condition. 
Maintenance of a range of 80 usually indicates 
that most of the major components of the unit 
directly affecting transmission and reception have 
been properly adjusted. 

207. Preparation for Checking and Adjusting 

u. General Teletypewriter adjustments are 
made on the basis of various units and assemblies. 
To facilitate checking and adjusting, it is neces- 
sary to remove some units and assemblies, or to 
set up certain functions. 

b. Removing and Replacing Assemblies and 
Units from Associated Components. Refer to 

disassembly and reassembly instructions given in 
section V of this chapter. 

c. Setting Up Certain Characters or Func- 
tions. When instructions specify the setting up 
of a certain character or function, use the follow- 
ing procedure: Rotate the main shaft until the 
printing bail is in its extreme rear position. Hold 
the front edges of the vanes up to correspond to 
the spacing impulses and the front edges of the 
vanes down to correspond to the marking impulses 



of the code combination to be set up (fig. 158). 
Then rotate the main shaft as directed in the 
particular ad j iistment. 

d. Spring Tension. Spring tension values 
given in this manual are derived from require- 
ments made with teletypewriter spring scales. 
These are calibrated for use in a vertical-pull posi- 
tion ; when the scales are used in any other posi- 
tion (he reading is an indicated value. To obtain 
the proper spring tension readings, use the spring 
scales included in Tool Equipment TE-50 or 
TE-50-A. 

e. Fixed Pivot Points. Fixed pivots are indi- 
cated in the illustrations by solid black circles. 

/. Shim Precautions. Before proceeding to 
adjust any part, read the description of the adjust- 
ment carefully. After the adjustment is com- 
pleted, be sure to tighten any screws or nuts which 
may have been loosened. If a part that is mount- 
ed on shims is to be dismantled, note the number 
of shims used at each of its mounting screws so 
that the same shim pile-ups can be replaced when 
the part is remounted. 

g. Removing Cover. Be careful when remov- 
ing or installing the cover to avoid damaging 
parts in close proximity. As a precaution, raiso 
or lower the cover slowly with a vertical move- 
ment. 

208. Adjusting Motor Speed 

(fig. 58) 

Synchronous motors do not require governors 
because they are constant speed motors. The 
speed of a governed motor is checked by viewing 
the target, on the motor governor through the vi- 
brating shutters of a speed indicater (tuning fork) 
provided for this purpose. With the motor run- 
ning and the target well illuminated, tap the speed 
indicator lightly to make it vibrate and hold it 
so that the shutters are close to the eye. If the 
motor is running at the correct speed, the target 
will appear stationary. If the motor speed is too 
fast, the target will appear to be moving in the di- 
rection of rotation; and if the speed is too slow, 
it will appear to be moving in the opposite 
direction. 

Note. There is a possibility of setting the speed incor- 
rectly, due to getting n speed multiple ; for example, the 
speed can be halt the desired speed, or two-thirds the 
speed, or some other multiple, even though the spots ap- 
pear to he stationery when viewed through the speed 
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Indicator shutters. Keep this in mind it' trouble is ex- 
perienced in the operation of the unit When increasing 
or decreasing the motor speed, depress the governor- 
adjusting lever or the governor-adjusting bracket respec- 
tively, momentarily. See figure S4 for the location of 
parts. 

209. Measure Receiving Range (Rangefinder) 
(Kg. 189) 

a. Mounted at the left end of the main shaft on 
the printer unit is the rangefinder assembly which 
is used for the purpose of orientating the selector 
to the incoming signals. 

b. Before proceeding to measure the receiving 
range on a unit equipped with a pulling magnet 
selector, turn the selector armature spring ad- 
justing screw to a position where it will require G 
to G% ounces to stretch the armature spring to its 
position length. Then transmit RY (the letters 

R and Y sent alternately) to the teletypewriter 
continually while the receiving range is being de- 
termined. The range may be taken as follows : 

(1) While RY is being received, loosen the 
index-arm thumbscrew and shift the in- 
dex arm of the rangefinder toward 
until errors appear in the copy. Then 
move the arm back slowly until errors no 
longer appear; at least 72 characters 
should be received without error. 

(2) This position indicates one limit of the 
orientation range. Note the position of 



the index arm on the scale. Determine 
the opposite end of the receiving range 
by repeating the foregoing procedure 
with the index ami near the opposite end 
of the scale. After the two limits of the 
receiving range have been found, set the 
index arm of the range scale midway 
between these two points. If facilities 
for transmitting biased test signals to the 
receiving unit are available, set the index 
arm at the optimum setting for the re- 
ception of biased signals. 
c. This paragraph applies only to units 
equipped with pulling magnet selectors connected 
directly (no line relay) into a line circuit with 
biased signals. Turn the armature spring ad- 
justing screw in a clockwise direction until errors 
appear in the copy. Then, from this point, count 
the number of turns the adjusting screw can be 
turned in a counterclockwise direction before er- 
rors again appear. Turn the adjusting screw 
backward (clockwise) half this number of turns 
lo a point midway between the two failing points, 
or the middle of the armature spring range, and 
lock the adjusting screw with its lockimt. If no 
errors appear in the copy throughout the entire 
range of the .spring, set the spring tension at 
(> to (1% dunces and lock the adjusting screw. Re- 
check the orientation range after the armature 
spring range has been determined. 
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^210. Instructions for Mounting Model 15 
Teletypewriter Motor, Typing, and 
Keyboard Units on Base Unit 

a. Motor Unit. The motor unit is mounted 
on the rear right-hand corner of the base by means 
of three hexagonal headscrews. These screws will 
be found in place on the base. Attach the motor 
pinion to (lie motor shaft by using the screw and 
lockwasher in place on the shaft. The steel motor 
pinion and its associated main-shaft fiber gear are 
shipped as a set of gears in a separate container. 
Remove the three motor unit mounting screws 
from the base and slide the motor unit in against 
the spring contacts. Holding it in this position, 
thread the three mounting screws into the base. 
Tighten the two front screws and then back them 
oft" about V-i turn. Do not tighten the rear mount- 
ing screw until the typing unit is in place. Loosen 
the locknut of the rear adjusting screw on the 
motor plate and run the screw down fully to the 
plate. Back off the rear mounting screw to permit 
this. 

b. Tyi'ino Unit. When setting the typing unit 
on the base unit, be careful not to jam the main- 
f^ shaft fiber gear against the motor pinion. Before 
lifting the typing unit, press the carriage-return 
lock bar and move the carriage to a position ap- 
proximately 2 inches from its left-hand stop. 
Lock the carriage in place by operating the dash- 
pot lever. Be careful that the carriage-return lock 
bar is not accidentally pressed while the typing 
unit is being carried. 

(1) Assembling fiber {/ear to main shaft. 
Underneath the typing unit are two hex- 
agonal studs for protecting the typing 
unit mechanism from damage when the 
unit is removed from the base. These 
studs enter clearance holes in the base 
unit. Rest the typing unit on the left- 
hand side and assemble the fiber gear to 
the main shaft as follows: Remove the 
oil retaining plug from the end of the 
shaft. Then rotate the main shaft until 
the gear hub-clamping screw becomes 
accessible; remove the clamping screw 
and lockwasher, and slide the gear 
hub off the shaft. Remove the three 
screws and lockwashers from the hub and 
/-"■\ insert them in the fiber gear from the 
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counterbored side. Assemble the gear 
and hub and tighten the three screws. 
Make sure that the gear is Hush against 
the hub flange. Then slip the gear hub 
with the gear on the main shaft with the 
gear hub toward the outside of the typing 
unit until the concaved portion in the 
main shaft permits the gear hub-clamp- 
ing screw with lockwasher to be inserted 
and tightened. Replace the oil retaining 
plug. The typing unit is to be held to 
the base unit by three thumbscrews. Re- 
move these screws from the base. The 
exact location of the typing unit on the 
base unit will be determined by two dowel 
pins located in the two forward machined 
surfaces of the base unit. The right- 
hand dowel pin fits into a hole in the typ- 
ing unit casting, while the left-hand 
dowel pin fits into a slot in the casting. 
When lifting the typing unit, face the 
front of the unit. With the right hand, 
take hold of the flat projection on the 
upper portion of the right-hand side 
frame. Place the thumb over the left 
end of the front carriage track. The in- 
dex finger of the left hand should grip 
the left-hand casting of the vane frame. 
Place the three remaining fingers of the 
left hand under the extreme lower front 
corner of the left-hand casting. Be care- 
ful when lifting and moving so as not to 
put any part under undue stress which 
may disturb its adjustment. When set- 
ting the typing unit on the base, hold 
the unit so that when the left-hand side 
is resting on the base, the main-shaft gear 
will be just ready to mesh with the motor 
pinion. Slowly rotate the motor shaft 
while carefully lowering the right-hand 
side to secure proper engagement between 
the main-shaft gear and the motor pin- 
ion. Make certain that the typing unit 
is placed properly on the locating studs 
of the base. 
(2) Aiinement of motor pinion and main- 
shaft gear (fig. 190). For teletypewrit- 
ers equipped with motors having elon- 
gated mounting holes, use the following 
method for alining the motor pinion and 
main-shaft gear: 
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(a) Facing the front of the base unit, vis- 
ually check the lateral alinement of the 
motor pinion and the main-shaft gear 
to determine whether a vertical center- 
line through the gear coincides with a 
vertical line through the center of the 
hole in the motor pinion. If these lines 
do not coincide, remove the typing unit 
from the base unit and loosen the four 
motor mounting screws. .Replace the 
typing unit on the base unit, and shift 
the motor to meet the foregoing re- 
quirement as nearly as it is possible to 
determine by eye. Make certain that 
the edges of the motor base are parallel 
to the edges of the motor plate. Then 
remove the typing unit and tighten the 
four molor mounting screws. 

(b) Apply a film of grease to the motor 
pinion. 

(e) Replace the typing unit and tighten the 
three typing unit mounting thumb- 
screws. By means of the rear adjusting 
screw, adjust the vertical position of 
the motor pinion to provide a barely 
perceptible amount of backlash be- 
tween the motor pinion and the main- 
shaft gear, at the point where there is 
the least amount of backlash in one 
complete revolution of the main shaft. 
Caution: Be careful when refining 
the adjustment of the vertical position 
of the motor pinion while the motor is 
running to avoid damaging the main- 
shaft gear or reducing the speed of the 
motor as the result of too close a mesh 
between the gear and the pinion. After 
electrical connections have been com- 
pleted, start the motor and carefully 
readjust the vertical position of the 
motor pinion, by means of the adjust- 
ing screw, until the gear noise is re- 
duced to a minimum. Tighten the 
three motor plate mounting screws and 
the adjusting screw locknut. Recheck 
the backlash betweon the motor pinion 
and the main-shaft gear. For teletype- 
writers equipped with motors without 
elongated mounting holes, adjust ac- 
cording to subparagraphs (a) and (e) 
above. However, the motor mounting 
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Figure 100. Motor pinion owl main-shaft gear alinement. 

holes may not permit accurate gear 
alinement according to subpai-agraph 
(«). In this case, adjust the motor to *™*^ 
provide the best possible gear aline- '- — . 
ment. 
e. Keyboard Unit. Apply a film of grease to 
the keyboard gear. When mounting the keyboard 
unit to the base unit, be very careful not to jam 
the fiber gear on the keyboard unit against the steel 
gear with which it meshes on the main shaft of 
the typing unit. The keyboard unit slides into the 
opening in front of the base unit upon two rails. 
The two plates, fastened to the under side of the 
keyboard unit at the right and left, go under the 
rails. The keyboard unit is held in place by means _ 
of the two thumbscrews located on the keyboard 
unit. Slide the keyboard unit into place slowly 
and, at the same time, rotate the motor flywheel 
back and forth so that the keyboard unit gear will * 
mesh properly with the gear on the typing unit. 
When the keyboard unit is in place, tighten the two 
thumbscrews. All teletypewriters are thoroughly 
lubricated in the factory. However, if the tele- 
typewriters are not installed shortly after they are 
received, or if any lack of lubrication is apparent, 
it is advisable to lubricate the machine immedi- 
ately before installation, in accordance with the 
lubrication specification. It is suggested that an /^ 
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^S extra lubrication be applied to a new machine 
when it has been in sendee approximately one- 
half the normal lubrication interval. 

d. Removal of Type-Bar Carriage From Typ- 
ing Unit. Operate the carriage-return lock bar 
(fig. 1G0), and move the carriage to the extreme 
right. Operate the dash-pot lever, locking the 
carriage in this position. Hold the carriage- 
return spring drum so that the spring cannot un- 
wind. Then unhook the drawstrap from the car- 
riage and hook the eyelet of the strap onto the 
1 he margin-bell hammer stop post. Move the right 
margin adjusting screw arm (fig. 20T) to the 
rear. Operate the carriage-return lock bar again 
and remove the carriage by sliding it off to the 
,» right. To replace the type-bar carriage on the 

typing unit, reverse the instructions given in this 
paragraph. Do not return the type-bar carriage to 
its left margin until the right margin adjusting 
screw arm has been located to its detent spring. 
Move the right margin adjusting screw arm from 
its rear position to a vertical position to locale 
the arm to its detent. 

21 1 . Plunger Guide Roller Bracket 

/—. (fig- 191) 

a. Preparation. Remove the type-bar carriage 
(par. 210 d). 

b. Rkwuikk.ue.nts. There- shall bo not more 
than 0.010-inch clearance between either the right 
or left end of the pull-bar bail and the stripper 
plate when the bail is moved to its extreme for- 
ward position. Also the flanged guide roller 
should be parallel, or within 0.002 inch of being 
parallel, to the surface of the plunger, and both 
guide rollers should rotate freely. 

'■. Adjustments. 
,. (1) To adjust the position of the pull-bar 

bail with relation to the stripper plate, 
loosen the plunger guide roller bracket 
mounting screws and move the bracket to 
the right or left. 



(2) To adjust the flanged roller with relation 
to the plunger, move the roller end of 
the bracket up or down with the mount- 
ing screws friction tight. Tighten the 
mounting screws. 

212. Plunger Roller Eccentric Mounting Stud 

(fig. 101) 

a. Preparation. Remove the type-bar car- 
riage (par. 2KW). 

6. Requirements. The amount of play be- 
tween the pull-bar bail plunger and the rollers 
should not exceed 0.00-1 inch. Check for this 
amount of play throughout the entire travel of 
I he plunger. 

c. Adjustment. Adjust the position of the 
eccentric mounting stud to obtain the desired 
requirement. 

213. Pull-Bar Springs 

(fig. 192) 

a. Preparation. Remove the type-bar car- 
riage and the type-bar segment assembly as fol- 
lows : 

(1) Remove the type-bar backstop (fig. 190). 

(2) Unhook the ribbon carrier from the rib- 
bon-oscillator lever (lig. 202). 

(3) Remove the type-bar segment mounting 
screws. 

(4) Hold the pull bars out of engagement 
with the code-bar mounting plate. (As 
an aid use a piece of string or wire under 
the pull bars.) 

(5) Slide the assembly forward. 

b. Requirements. With any spring unhooked 
from its pull bar, and an 8-Ounce scale hooked in 
the spring eye, a vertical pull of 2% to 3i£ 
ounces should be required lo pull the spring to its 
position length. 

c. Adjustment. Replace with a new spring. 
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Figure 102. Pull-bar string. 



214. Ribbon-Feed Pawl Spring 

(fig. 193) 

a. Preparation. Remove the type-bar carriage 
and the type-bar segment assembly (pars. 210Y/ 
and 213). 

b. Requirements. Willi the pull-bar bail in its 
extreme rear position, unhook the ribbon-feed 
pawl spring from its post. Willi an 8-ounce scale 
held in a horizontal position and hooked in the 
spring eye. a pull of 2% to 3'/ ( ounces should be 
required to pull the spring to its position length. 



c. Adjustment. Replace with new spring. 
Rehook the spring and remount the type-bar as- 
sembly, the type-bar backstop, and the ribbon 
carrier. Be careful to get the ribbon lock-out bar, 
the detent spring (fig. 204), and the ribbon-oscil- 
lator lever (fig. 202) in their slots. 

215. Pull-Bar Guide 

(fig. 194) 

a. Preparation'. The type-bar carriage must 
be on the typing unit. 
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f*" h. Requirements. With the pull-bar bail in its 
extreme rear position, move the code bars to the 
right. Then move the pull-bur bail opposite the 
pull-bar humps. There should be n clearance of 
0.008 inch to 0.020 inch between the humps on all 
the pull bars (except the blank function pull bar) 
and the pull-bar bail. With the code bars moved 
to the left, there should be a like clearance between 
the blank pull-liar hump and t he pull-bar bail. 

c. ADJUSTMENT. When checking this adjust- 
ment, all the play of the pull-bar bail should be 
taken up in a direction to make the clearance a 
minimum. To adjust, remove the bell crank 
mounting plate assembly (fig. 97) from the type- 
bar carriage assembly. Be careful not to bend the 
,» bell crank retainers. Position the pull-bar guide 
by means of the elongated mounting holes to se- 
cure the specified clearance. 

: 216. Ribbon-Feed Shoft Bearing Plates 

(figs. 19;") and 19C) 

a. Preparation. Remove the type-bar carriage. 

b. Requirements. 

(1) The left end of the ribbon-feed shaft 
/-«, should be Hush with, or extend not more 

than 0.015 inch over, the inner end of the 
left vertical feed shaft bevel gear teeth, 
when the ribbon-feed shaft is in its left 
position and the left vertical feed shaft 
bevel gear is engaged with the ribbon- 
feed shaft gear. 

(2) A similar condition should exist when the 
ribbon-feed shaft is in its right position, 
and the right vertical feed shaft bevel 
gear is engaged with it. 

c. Adjustment. Loosen the mounting screws 
*■ of both the right and left ribbon-spool brackets, 



and move the brackets upward as far as the elon- 
gated mounting holes will permit. Tighten the 
mounting screws with the brackets vertical, and 
at right angles to the easting. Adjust the right 
bearing plate by means of its clamping nuts to 
meet the first requirement. Adjust the left bear- 
ing plate in a similar manner, with the ribbon- 
feed shaft in its right position, to meet the second 
requirement. Check the lateral movement of the 
ribbon-feed shaft (movement from one detented 
position to the other) ; it should measure at. least 
■j\j inch. If necessary, refine the ribbon-feed shaft 
bearing plates adjustment. 

217. Ribbon-Feed Shaft Detent Spring 

(fig. 195) 

a. Preparation. Remove the type-bar carriage. 

b. Requirements. 

(1) The center of the ribbon-feed shaftdelent 
roller should be at t he same height as the 
center of the ribbon-feed shaft, and the 
shaft detent should travel equally, on 
either side of the detent roller, when the 
shaft is moved from its extreme left to 
its extreme right position (or from its 
extreme right to its extreme left position) . 

(2) With the ribbon-feed shaft in its extreme 
left position, hook a 32-ounce scale over 
the detent roller hub and pull horizon- 
tally toward the rear of the type-bar car- 
riage. It should require a pull of 19 to 
23 ounces to start the roller moving away 
from the detent. Also, check this spring 
pressure with the shaft in its extreme 
right position. The two spring pressure 
scale readings should be within 2 ounces 
of being equal. 
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c. Adjustment. Loosen the mounting screws 
of the ribbon-feed shaft detent spring and position 
the spring. To increase, or decrease, the spring 
pressure, remove the spring and bend it. To 
equalize pressure, position the spring to the right 
or left. 

218. Vertical Ribbon-Feed Shafts 

(fig. 19G) 

a. Preparation*. Remove the type-bar carriage. 

6. Requirements. The lower ends of tlie right 
and left vertical ribbon-feed shafts should be flush 
with the outside edges of their respective bevel 
gears. 

c. Adjustments. Loosen the bevel gear set- 
screws. Move the bevel goal's, then tighten the 
screws making sure that when the setscrews are 
tight they bear against the flat surfaces on the 
shafts. 

219. Ribbon-Spool Brackets 

(fig. 190) 

a. Preparation. Remove the type-bar carriage. 

b. Requirements. With the ribbon-feed shaft 
in its left position, the left vertical ribbon-feed 
shaft should have some end play during one revo- 
lution of the vertical ribbon-feed shaft bevel gear. 
This end play should be not more than 0.015 inch. 
The right vertical ribbon-feed shaft should have 
the same amount of end play when the ribbon-feed 
shaft is in its right position. When checking the 



vertical feed shafts for end play, take up the bear- 
ing play of the ribbon-feed shaft in a direction so 
as to make the end play of the vertical shaft maxi- 
mum. 

c. Adjustment. Adjust both the right and left 
ribbon-spool brackets by means of their elongated 
mounting holes. Re sure that the brackets are 
vertical and at right angles to the casting. 

220. Ribbon-Spool Shaft Spur Gears 

(fig. 197) 

a. Preparation'. Remove the type-bar carriage. 

b. Requirements. The ribbon-spool shafts 
should have some end play, but not more than 0.00G 
inch. 

c. Adjustment. Loosen the setscrews of the 
vertical ribbon-feed shaft spur gears. Move the 
gears out of engagement with their respective 
ribbon-spool shaft spur gears. Position the 
ribbon-spool shaft spur gears by means of their 
setscrews. When tightening the setscrews, be sure 
that they bear against the Hat surfaces on the 
shafts. 

221. Vertical Ribbon-Feed Shaft Spur Gears 

(fig. 197) 

a. Preparation. Remove the type-bar carriage. 

b. Requirements. Both the right and left ver- 
tical ribbon-food shaft spur gears should line up 
with their respective ribbon-spool shaft spur 
gears. 
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Figure l'JT. Ribbon-spool shall s/mr gears. 



c. Adjustment. Position the vertical ribbon- 
feed shaft spur gears, by means of their setscrews, 
; making sure that the setscrews bear against the flat 

surfaces on the shafts. 

222. Ribbon-Spool Cups 

(ng. 198) 

a. Preparation. Remove the type-bar carriage. 

b. Requirements. The centers of the ribbon 
rollers should be % to % inch in front of a line 
through the centers of the ribbon-spool shafts. 
The ribbon-spool shaft spur gears and the verti- 
cal ribbon-feed shaft spur gears should not bind 
at any point of their engagement. 

c. Adjustment. Position each ribbon-spool 
cup by means of the nut on its ribbon-spool cup 
bushing. When tightening the nut, take up the 
play between the ribbon-spool cup bushing and 
the bracket in a direction that will result in max- 
imum play between the spur gears. This adjust- 



ment applies only to units not equipped with the 
ribbon-reverse yield mechanism. 

223. Vertical Ribbon-Feed Shaft Spring 

(figs. 1!>7 and 198) 

a. Preparation'. Remove the type-bar carriage. 

b. Requirements. Move the ribbon-feed shaft 

to the light, disengaging its gear from the gear 
on the left vertical feed shaft. Hook an 8-onnce 
scale onto the pin on the left ribbon-spool shaft 
and pull in a horizontal direction. A pull of 2 
to 4:Y 2 ounces should be required to start the shaft 
turning. Move the ribbon-feed shaft to the left, 
and in the same way check the spring tension of 
the right vertical ribbon-feed shaft, 

c. Adjustment. To get the proper tension, 
loosen the setscrews and move the collars on the 
vertical feed shaft (fig. 197). Tighten the set- 
screws. 
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224. Ribbon-Reverse Shaft 

(figs. 199 and 200) 

a. Preparation. Remove the type-bar carriage. 

b. Requirements. There should be a clearance 
of 0.040 inch to 0.OGO inch between the bottoms 
of the ribbon-spool cups and the upper ends of 
the ribbon-reverse shafts when the ribbon-reverse 
arms are held against the ribbon-spool brackets. 

c. Adjustments. 

(1) To adjust typing units not equipped with 
ribbon yield mechanism, loosen the set- 
screw of the left ribbon-reverse arm, and, 
if necessary, the setscrews of the collars 
and the link of the left ribbon-reverse 
shaft. Position the shaft while holding 
the ribbon-reverse arm up against the rib- 
bon-spool bracket, and then tighten the 
ribbon-reverse arm setscrew. Adjust the 
right ribbon-reverse shaft in the same 
manner (fig. 199). 

(2) To adjust typing units equipped with the 
ribbon yield mechanism, loosen the set- 
screw of the spring block on the left rib- 
bon-reverse shaft, and, if necessary, the 
setscrews of the ribbon-reverse shaft, col- 
lar and link. Position the shaft while 
holding the ribbon-reverse arm against 
the ribbon-spool bracket and the spring 



block up against the reverse arm. Then 
tighten the spring block setscrew. Ad- 
just the right ribbon-reverse shaft in the 
same manner (fig. 200). 

225. Ribbon-Reverse Shaft Collars 

(fig. 199) 

a. Preparation. Remove the type-bar car- 
riage. 

b. Requirements. The ribbon-reverse shafts 
should have some end play, but not more than 0.008 
inch. The ribbon-reverse shaft collars should be 
positioned so that there is >/j to % inch between the 
centers of the setscrews and the edges of their re- 
spective ribbon-spool brackets. 

c. Adjustments. Position the collars by means 
of their setscrews while holding both ribbon-re- 
verse arms forward against their stops. 

226. Ribbon-Reverse Shaft Links 

(fig. 201) 

a. Preparation. Remove the type-bar car- 
riage. 

b. Requirements. The ribbon-reverse bail 

should clear both the left and the right ribbon- 
reverse pawls by 0.015 to 0.040 inch when the pull- 
bar bail is in its extreme rear position, and both 
the left and the right ribbon-reverse arms are held 
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Figure 199. Ribbon-rcvcrxc shaft, old nljilc. 
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Figure 200. Ribbon-reverse shaft, new style. 



forward against their stops. When checking the 
0.015-inch clearance between either ribbon-reverse 
pawl and ribbon-reverse bail, take up the play in 
a direction that will make the clearance a mini- 
mum, When checking for the 0.0-iO-inch clear- 
ance, take up the play in a direction that will make 
the clearance a maximum. 
/ — • c. Adjustment. Position the ribbon-reverse 

shaft links by means of their setscrews. At the 
same time make sure (hat the ribbon-reverse pawl 
links do not bind at their shoulder screws, and that 
the right ribbon-reverse shaft link clamping screw 
docs not interfere with the screw by means of 
which the ribbon-feed ratchet friction spring is 
anchored to the carriage casting. 

227. Ribbon-Spool Cups and Ribbon-Reverse 
Arm Backstops 

(figs. 198 and 199) 

•• a. Preparation 1 . Kemove the type-bar car- 

riage. 



RIBBON-REVERSE BAIL 

POLL-BAR BAIL 

PULL-BAR BAIL PLUNGER 

RIBBON-REVERSE ARM 

I TO 2 OZS TO START FJWL MOVING 



b. Requirements. The centers of the ribbon 
rollers should be % to 7 8 inch in front of a line 
through the centers of the ribbon spools, with the 
rear of the carriage toward the operator. With 
the ribbon-reverse arms held against their back- 
stops, approximately % f the notch on each rib- 
bon-reverse pawl should be in a position to be 
engaged by the ribbon-reverse bail. There should 
bo no bind between the ribbon-spool shaft spur 
gears and the vertical ribbon-feed shaft spur gears 
at any point in their engagement. 

c. Adjustment. To adjust, position each rib- 
bon-spool cup and ribbon-reverse arm backstop 
by means of the nut on the ribbon-spool cup bush- 
ing. When tightening the nut, take up the play 
between the ribbon-spool cup bushing and the 
ribbon-spool bracket in a direction to make the 
play between the spin- gears a maximum. This 
adjustment applies only to units equipped with 
the ribbon-reverse yield mechanism. 
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Figure 201. Ribbon-reverse mechanism. 
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Arms Yield Spring 



228. Ribbon-Reverse 

Tension 

(fig. 200) 

a. Preparation. Remove the type-bur car- 
riage. Position the ribbon-reverse bail so that it 
will block the full travel of the ribbon-reverse 
arm. 

b. Requirements. With the ribbon-reverse 
pawl resting against the ribbon-reverse bail, apply 
the push end of an 8-oiince scale to each ribbon- 
reverse arm at the center where the ribbon is 
threaded; hold the scale at right angles to the 
ribbon-reverse arm. A push of I 1 /, to 4l/> ounces 
should be required to start the ribbon-reverse 
arm moving. 

c. Adjustment. To increase or decrease the 
tension, remove the ribbon-reverse arm yield 
spring and bend the spring. Replace the ribbon 
on the type-bar carriage. 

229. Ribbon-Reverse Arm Yield Spring and 

Backstop Feature 

(fig. 200) 

With the ribbon-reverse arm yield spring and 
backstop feature added, the adjustment procedure 
varies from the standard, as follows: Omit the 
ribbon-spool cups adjustment (par. 222). Per- 
form the vert ical ribbon-feed shafts spring tension 
adjustment (par. 223), the ribbon-reverse shafts 
adjustment (par. 221), the ribbon-reverse shafts 
collars adjustment, the ribbon-reverse shafts links 
adjustment (pars. 225 and 220), the ribbon-spool 
cups and ribbon-reverse arm backstops adjust- 
ments, the ribbon-reverse arm yield spring ten- 
sion (pars. 227 and 228), the ribbon-reverse pawl 
spring tension, and the ribbon-reverse bail spring 
compression adjustments (pars. 2.30 and 231). 

230. Ribbon-Reverse Pawl Springs 

(fig. 201) 

a. Preparation. Remove the type-bar carriage. 

b. Requirements. With the ribbon-feed shaft 
in its left position and the pull-bar bail in its ex- 
treme forward position, hold the carriage so that 
the ribbon-spool cups are lowermost. Hook 8- 
ounce scale in the notch of the left reverse pawl 
and pull horizontally toward the rear of the car- 
riage. A pull of 1 to 2 ounces should be required 
to start the pawl moving. Move the ribbon-feed 
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shaft to its right position, and in the same manner <*■> 
check the tension of the right ribbon -reverse pawl 
spring. 
c. Adjustment. Replace with new springs. 

231. Ribbon-Reverse Bail Springs 

(%. 201) 

a. Preparation. Remove the type-bar carriage. 

b. Requirements. With the type-bar carriage 
held so that the ribbon-spool cups are lowermost, 
and the pull-bar bail plunger is in its extreme 
forward position, hook a 12-pound scale in the 
corner at the left end of the ribbon-reverse bail 
and pull horizontally toward the front of. the car- 
riage. A pull of 2 to 4 pounds should be required — 
to just start the ribbon-reverse bail moving. Meas- 
ure the right spring compression at the right end 

of the ribbon-reverse bail, for this requirement, 

in the same manner. ~. 

c. Adjustment. Replace with new springs. 

232. Type-Bar Backstop 

(fig. 196) 

a. Preparation. Remove the type-bar carriage. 

I. Requirements. With the pull-bar bail in its -^\ 
extreme rear position, there should be not less than 
0.010-inch clearance between the type-bar backstop 
and the pull-bars when the typo bars arc hold in 
the type-bar guide. Make this check on the two 
end pull bars and (he middle pull bar. 

c. Adjustment. To meet this requirement, set 
the up and down position of the type-bar back- 
stop by means of its elongated mounting holes (fig. 
100). When meeting the clearance requirement 
between the backstop and the pull bars, position 
the backstop low enough to eliminate any inter- 
ference between adjacent type-bar assemblies at 7 
the. pallet ends which would be likely to cause 
1 ight printing. It is preferable that the end type 
bars rest against the backstop buffer strip along 
its entire width. It is permissible, however, to 
allow a clearance of not more than 0.010 inch be- 
tween the front edge of the buffer strip and the 
type bars. 

233. Ribbon-Shift Lever Bracket 

(figs. 202 and 203) 

a. Preparation. Remove the type-bar car- 
riage. ^ 
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RIBBON-SHIFT LEVER 



I TO I-V LBS TO START LEVER MOVING 



RIBBON CARRIER 



ibbon-oscillator 
Lever spring 




RIBBON- SHIFT LEVER SPRING 



ribbon-oscillator lever 



Figure 202. Ribbon-shift and ribbon-oscillator levers. 
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h. Rkquikkmknts. The ribbon-oscillator lever 
should move freely in its slot when its spring is 
unhooked and the ribbon carrier is located ap- 
proximately centorcd, with respect to the type-bar 
guide. 

c. Adjustment. Position the ribbon-shift 
lever bracket by means of its enlarged mounting 
holes. Replace the ribbon-oscillator lever spring. 

234. Ribbon-Oscillator Lever Spring 

(fig. 202) 

a. Preparation. Remove the type-bar car- 
riage. 

h. Requirements. With the ribbon-shift lever 
spring removed, hook an 8-ounce scale over the 
lower end of the ribbon-oscillator lever and pull 
horizontally toward the rear of the type-bar car- 
riage. It should require a pull of 2i/£ to 3 ] /i ounces 
to start the oscillator lever spring moving. 

c. Adjustment. Replace with a new ribbon- 
shift lever spring. 



MARGIN -BELL PAWL 
MARGIN-BELL PAWL SPRING 




235. Ribbon-Shift Lever Spring 

(fig. 202) 

a. Preparation; Remove the type-bar car- 
riage. 

h. Requirements. With the ribbon-oscillator 
lever spring unhooked from the oscillator lever, 
apply the push end of a 12-pound scale, held in a 
vertical position, to the ribbon-shift lever at the 
place where the ribbon-oscillator lever spring is 
mounted. It should require a force of 1 to 1% 
pounds to start the shift lever moving. 

c. Adjustment. Replace with a new ribbon- 
shift, lever spring. 

236. Margin-Bell Pawl Spring 

(fig. 203) 

a. Preparation. Remove the type-bar carriage. 

b. Requirements. Hook an 8-ounce scale, held 
.in horizontal position, over the margin-bell pawl, 
just above the stop. A pull of i/ 2 to !% ounces 
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Figure 20.1. Maii/iii-bill paid. 
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RIBBON LOCKOUT BAR 
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LOCKOUT- SIR DETENT SPRING 
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FiyureZO.). Adjustable ribbon lock-out bar detent spring. 



in lino with the spring should be required to start 
the pawl moving. 
o. Adjustment. Replace with a new spring. 

237. Adjustable Ribbon Lock-Out Bar Detent 

Spring 

(fig. 204) 

a. Preparation. Keniove the type-bar car- 
riage. 

b. Requirements. With the. ribbon lock-out 
bar in its unoperated position (extreme right), 
and with the push end of a 12-pound scale bearing 
against the ribbon lock-out bar in a direction in 
line with the bar. it should require 1 t/i to 5 pounds 
to disengage the ribbon lock-out bar detent spring 
from its notch in the lock-out bur. 

c. Adjustment. Replace with a new spring. 

238. Mounting of Bell Crank Assembly 

(fig. 205) 

(/. Preparation. Remove the type-bar carriage. 

b. Requirements. This is only a preliminary 
adjustment. Refer to paragraph 350 for final ad- 
justment data. 



c. Adjustment. Place the bell cranks in their 
lowest position, with respect to the code bars, by 
means of the bell crank eccentric bushings. Then 
mount the bell crank assembly as follows: 

(1) Mount the right end of the bell crank 
assembly wit h one of its mounting screws, 
so that it is frictiontight. 
(•I)- Rotate the assembly in a clockwise di- 
rection and engage the five bell cranks 
with their respective code bars. 
(3) Replace the left mounting screw and 
tighten both the left and right screws. 

239. Right Pull-Bar Spring Bracket 

(fig. 206) 

Note. This paragraph applies only to typing units 
equipped with a three-sect inn pull-bar bracket. 

a. PREPARATION'. Remove the type-bar carriage. 

b. Requirements. With the pull-bar bail in its 
extreme rear position, the right end pull bar and 
the fourth pull bar from the right end should have 
some play, but not more than 0.001 inch, between 
the right spring bracket and the type bar when 
the type bar is in its guide. 

e. Adjustment. Loosen the mounting screw of 
the right pull-bar spring bracket and position the 



LEFT MOUNTING SCREW 
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RIGHT MOUNTING SCREW 



ECCENTRIC BUSHING 



Figure 205. Bell crank assembly. 
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t'itiurc '406. ['ull-liiir sprint/ bracket. 



bracket. Tighten the screw. If the second or 
third pull bar from the end binds against the 
spring bracket when their respective type bars 
are moved to the platen, manually, readjust the 
spring bracket so that all four pull bars are free; 
also-SO that the end pull bar and at least one of the 
other three pull bars have not more than 0.004-inch 
clearance, between the type bars and the spring 
bracket, when their type bars arc in the type-bur 

guide. 

240. Left Pull-Bar Spring Bracket 

(fig. 206) 

Nolo. This paragraph applies only to typing units 
equipped with u tlree-sectlon pull-bar bracket 

it. Preparation. With the pull-bar bail in its 
extreme rear position, the left end pull bar and 
the third pull bar from the left end should have 
some play, but not more than 0.004 inch, between 
the left spring bracket and the type bar when the 
type bar is in the type-bar guide. 

b. Adjustment. Loosen the mounting screw 
of the left pull-bar spring bracket and position the 
bracket. Tighten (he screw. If the second pull 
bar from the left binds against the bracket, read- 
just the spring bracket so that the end pull bar and 
the second pull bar from the left end have a clear- 
ance of not more than 0.004 inch, between the left 
spring bracket and the type bar, when the type 
bar is in the type-bar guide. 



241 . Margin Adjusting Screw Arm Spring 

(fig. 207) 

a. Preparation. Remove the type-bar carriage. 

b. Requirements. With the notch in the right 

margin adjusting screw arm engaged with the 
detent spring, hook a 12-pound scale over the ad- 
justing screw and pull at right angles to the arm 
toward the rear of the type-bar carriage. It should 
require a pull of 2 to 4 pounds to disengage the arm 
from the detent spring. 

c. Adjustment. Replace with a new spring. 

242. Carriage Support and Pull-Bar Bail 

Plunger Rollers 

(fig. 102) 

a. Preparation. Kemove the type-bar car- 
riage. 

b. Requirements. The three carriage support 
rollers and the pull-bar bail plunger roller should 
turn freely without end play. 

o. Adjustment. Loosen the lock nuts and ad- 
just the cone nuts. The rollers should turn freely 
without end play after the lock nuts are tightened. 

243. Instructions for Replacing a Type Bar 

The type-bar guide adapter plate, located be- 
tween the type-bar guide, and the type-bar seg- 
ment, is positioned at the factory for type aline- 
ment and should not be disturbed as it mav 



DETENT SPRING 




DETENT SPRING 



Figure 207. Ilit/ht margin adjusting screw and detent sprint/. 
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seriously affect the alinement. Remove the type- 
bar carriage, the ribbon, the two screws, and 
lockwashei-s mounting the type-bar guide to the 
adapter plate, and the ribbon carrier after disen- 
gaging it from the hook on the ribbon-oscillator 
lever. Then lift the type-bar guide off its dowels : 
raise the type bar until it passes the ribbon-oscil- 
lator lever, then raise the selected pull bar until 
it is disengaged from the type bar, and remove 
the type bar from its slot in the type-bar segment. 
Insert the new type bar in the slot just vacated, 
engaging the teeth on the pull bar so the top of 
the pull bar is even with that of the other pull bars 
when the type bar is resting against its backstop. 
New type bars are usually oversized and the sec- 
tion that (its in the segment will probably have 
to be stoned down to permit it to operate freely. 
Do not remove more metal than is necessary for 
freedom of movement. Reassemble the type-bar 
guide on the adapter plate using the two screws 
and lockwashers previously removed, the ribbon 
carrier on the type-bar guide engaging its lower 
end in the ribbon-oscillator lever hook, and the 
type-bar carriage on the typing unit. 

244. Type-Bar Guide Adapter Plate 
(lig. 208) 

a. Pitni'Aii.vriox. Place the type-bar carriage 
on the typing unit and then place the typing unit 
on the base. 

b. Requirements. The characters in any 
printed line must line up with each other within 
% 4 inch. To test for this requirement, type a 
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Figure 208. Type-Inn' ffuidc adapter plate. 



test line. With the base of the lowest letter as 
the reference point, draw a line parallel to the 
type line of letters. From the line which rep- 
resents the base of the lowest character, measure 
to the base of the highest character; the difference 
should be no more than V ai inch (fig. 179). 

c. Adjustment. Loosen the type-bar guide 
adapter plate mounting screws until they are fric- 
tion tight, and move the top of the type-bar guide 
to the left or right as required. When the adjust- 
ment is made correctly, the extreme right and left 
characters (SandZ) and the center character (N) 
all should aline. 

245. Main Shaft (Selector Cams) 

(fig. 209) 

a. Preparation. Remove the typing unit from 
the base and rest the typing unit on its right side. 

Ik Requirements. When the main shaft is 
rotated, the selector cams on the selector cam 
sleeve should line up with their respective selector 
levers. 

c. Adjustment. Loosen the four screws that 
hold the main-shaft bearing caps and position the 
main shaft. Tighten the bearing cap mounting 
screws. 

246. Main-Shaft Clutch Throw-Out Lever 

(fig. 210) 

a. Preparation. Remove the typing unit from 
the base and rest the typing unit on its right side. 

b. Requirements. With the clutch driven 
member fully cammed out of engagement with the 
driving member by the clutch throw-out lever, 
there should be 0.010- to 0.020-inch clearance be- 
tween the ends of the clutch teeth. The clutch 
throw-out lever should be free and should not 
bind, with no perceptible end play. 

c. Adjustment. Reposition the clutch throw- 
out lever by means of its pilot screws. 

247. Main-Shaft Clutch Throw-Out Lever 

Spring 

(fig. 210) 

a. Preparation. Remove the typing unit from 
the base, remove the type-bar carriage from the 
typing unit, and rest the typing unit on its right 
side. Rotate the main shaft until the clutch teeth 
are fully engaged. 
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Figure 20f. Selector cam and lever utincment. 
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Figure 210. Main-shaft Clutch. 
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Figure 211. Main-shaft clutch spring. 

b. Requirements. Hook an 8-ounce scale, held 248. Main-Shaft Clutch Spring 

in horizontal position, over the clutch throw-out (fig. 211) 

lever at I he spring hole and pull at right angles 

to the throw-out lever. It should require a pull «• Preparation. Remove the typing unit from 

of 21/, to 4 ounces to start the lever moving. the base, remove the type-bar carriage from the 

e. Aimi-stjikxt. Replace with a new spring. typing unit, and rest the typing unit on its right 
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Finnic 212. Spacing-shaft gear ami lower bearing bracket. 



side. Rotate the main shaft until the low part 
of the printing-bai] cam i.s toward the bottom of 
the typing unit 

b. Requirements. With the teeth of the clutch 
driven member resting against the teeth of the 
driving member, but not engaged, hook a 32-OUllce 
scale on the driven member in line with the low 
part of the printing-bail cam and pull vertically, 
downward. It should require a pull of 22 to 30 
ounces to separate the clutch teeth. After check- 
ing the 22- to 30-ounce pull with the clutch teeth 
still separated, reduce, gradually, the spring ten- 
sion exerted liy the scale on the driven clutch mem- 
ber. The (dutch teeth should engage, top to top, 
before the scale reading drops to II) ounces. 

c. Adjuhtmknt, Replace 'with a new spring. 

249. Spacing-Shaft Lower Bearing Bracket 

(fig. 212) 

a. Preparation. Remove the typing unit from 
the base. 

b. Requirements. Hold the spacing-escape- 
ment paw] away from the ratchet and rotate the 
spacing gear shaft. There should be a minimum 
amount of play, without binding at any point of 
engagement, between the spacing-shaft gear and 
the main-shaft spacing gear during one complete 
revolution of the spacing-shaft gear. 

c. Adjustments. Set the typing unit in its 
normal upright position, unhook the carriage- 
return operating lever spring from the spring 
post, move the eccentric away from the bearing 
bracket, and position the bracket by means of its 
elongated mounting holes. Replace the carriage- 



return operating lever spring and reposition the 
eccentric against the bearing bracket. 

250. Printing-Bail Shaft, Right Bearing 

(fig. 213) 

a. Preparation. Remove the typing unit from 
the base, the type-bar carriage from the typing 
unit. 

b. Requirements. The printing bail should 
have some end play, but not more than 0.015 inch. 

c. Adjustments. Remove the printing-bail 
spring and position (he right bearing by means of 
its elongated mounting holes. Replace the print- 
ing-bail spring. 

251 . Replacing Type-Bar Carriage on Typing 

Unit 

Shift the platen to the FIGS position and ro- 
tate the main shaft until the printing bail is in its 
rear position. Then move the right margin ad- 
justing screw arm on the carriage to the rear so 
that it is approximately 45° from vertical. Hold 
the carriage in the right hand and rest the left 
front, carriage support roller on the right end of 
the front carriage track, making sure that the car- 
riage guide screw engages the slot in the carriage 
track. Move the carriage slowly to the left until 
the rear carriage support roller rests on the upper 
track. Operate the carriage-return lock bar and 
move (he pull-bar bail to its rearmost position by 
pushing on the right pull-bar bail roller with the 
right thumb. Move the carriage farther to the left, 
making sure that the bell cranks engage their re- 
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Figure 213. Printing-bail shaft, right bearing. 
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spective vanes, that l ho right front carriage sup- 
port roller and guide screw properly engage the 
front carriage track, and the pull-bar bail roller 
is between the printing-bail blades. When the car- 
riage has been moved far enough to the left to 
permit the right margin adjusting screw to clear 
the spacing stop lever, restore the right margin 
adjusting screw arm to its normal position. 

252. Printing Bail 

(fig. 214) 

a. Preparation*. Kemove the typing unit from 
the base. 



b. Requirements. The pull burs should clear 
the code bars by 0.010 to 0.050 inch when the main 
shaft is rotated until the printing bail is in its ex- 
treme rear position. Check this adjustment with 
the type-bar carriage in both its extreme right and 
left positions, and with the (day in the pull bars 
taken up in a direction to make the clearance a 
minimum. 

c. Adjustments. Position the printing bail by 
means of its adjusting screw ami locknut. located 
on the printing-bail operating arm. Tf the clear- 
ance at one side is so unequal to the clearance at 
the other side that the 0.010- to 0.030-inch clear- 
ance cannot be obtained, it will be necessary to 
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refine the pull-bar guide adjustment (par. 215). 
This is done in such a way that the clearance 
between the pull-bar bail and the pull-bar humps, 
at the side that had the least clearance, is reduced 
to a minimum : and that the side that had the most 
clearance, is increased to a maximum, for adjust- 
ment of the pull-bar bail. 

253. Function-Lever Bail (Two-Piece) 

(fig. 215) 

a. Preparation. Remove the typing unit from 
I he base and the type-bar carriage from the typing 
unit. 

b. Requirements. When the main shaft is 
rotated until the printing bail is in its rearmost 
position and vnnc Mo. 1 is midway between the 
marking and spacing positions, there should be a 
clearance of 0.040 to 0.060 inch between the rear 
edge of vane Xo. 1 and the front edges of the func- 
tion levers (except the universal function lever). 

c. Adjustment. Position the function-lever 
bail by means of the elongated mounting holes. 

254. Blocking Plate 

(fig. 215) 

a. Preparation. Remove the typing unit from 
the base and the type-bar carriage from the typing 
unit. 

b. Requirements. 

(1) With the CAR RET combination selec- 
ted, the line-feed push bar removed, and 
the main shaft rotated until the carriage- 
return function lever is drawn completely 
into selection with the vanes, the travel 
of the function-lever bail should be 
blocked by the selected function lever. 
Also the front edge of the right projec- 
tion of the function-lever bail should be 
flush (within 0.005 inch) with the top 
front edge of the rear prong of the car- 
riage-return function lever. 



(2) With the LINE PEED combination 
selected, the line-feed push bar removed, 
and the main shaft rotated until the line- 
feed function lever is drawn completely 
into selection with the vanes, the travel 
of the function-lever bail should he 
blocked by the selected function lever. 
Also the front edge of the left projection 
of the function-lever bail should be (lush 
(within 0.005 inch) with the front edge 
of the rear prong of the line-feed func- 
tion lever. 
c. Adjustments. Position the blocking plate 
by means of its slotted holes to meet the require- 
ments given above. Replace the line-feed push 
bar. 

255. Sixth Vane 

(fig. 210) 

a. Preparation. Remove the typing unit from 
the base and the type-bar carriage from the typ- 
ing unit. 

b. Requirements. There should he a clearance 
of 0.008 to 0.030 inch between the right edge of the 
sixth vane extension and the right end of the slot 
in the unshift (I.THS) push bar. The vane 
should have some end play, but not more than 
0.004 inch. 

c. Adjustments. Loosen the vane clamping 
screws and position the sixth vane by means of 
the pilot screws. Tighten the clamping screws. 

256. Sixth Vane Extension Springs 

(fig. 217) 

This paragraph applies to those typing units 
having a new style sixth vane extension. This 
extension is a formed-piece of steel mounted on 
the sixth vane by means of shoulder screws and 
compression springs. 
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Figure Z1G. Atftocialei fwiction-jevcr bail parts. 



a. Preparation. Remove the typing unit from 
the base and Ihc type-bar carriage from the typing 
unit. 

1). Requirements. Loosen the left pilot screw 
and remove the sixth vane from the typing unit. 
With the vane held in a horizontal position and 
with the vane extension upward, hook an 8-ounce 
scale over the upper end of the extension. Pulling 
at ;i right angle to and toward the front of the 
/ "~ s vane, a pull of % to l 1 /! ounces is required to 

start the extension moving away from the vane. 
Check this spring compression in the opposite 
direction by hooking the scale over the end of the 
extension and pulling toward the rear edge of (he 
vane. Replace the vane. 

c. Adjustments. Replace with new springs. 

257. Selector Vanes 

(fig. 216) 

a. Preparation. Remove the typing unit from 
the base and the type-bar carriage from the typing 
unit. 



h. Requirements. The forked arms of vane 
Nos* 1, 2, 3, 4, and 5 should line up with their re- 
spective T levers. When the printing bail is in 
its extreme rear position, each vane should have 
some end play, but not more than 0.004 inch. 

c. Adjustments. Loosen the vane clamping 
screws and position the vanes by means of their 
pilot screws. Tighten the clamping screws. 

258. Function-Bail Spring 

(fig. 218) 

a. Preparation. Remove the typing unit from 
the base and the type-bar carriage from the typing 
unit. 

b. Requirements. With the function bail in 
its extreme real 1 position, unhook the function-bail 
spring from the front spring post and hook a 12- 
pound scale in the spring eye. A pull of 2 to 3 
pounds sliouid be required to extend the spring 
to its position length. Rehook the spring. 

c. Adjustments. Replace with a new spring. 
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Figure 218. 1'unctionlail anil locking function-lever wring*. 



259. Printing-Bail Spring 

(fig. 213) 

a. Preparation. Remove the typing unit from 
the base and the type-bar carriage from the typing 
unit. 

b. Requirements. Rotate the main shaft until 
the printing bail is in its extreme rear position. 
Hook a 12-pound scale over the left end of the 
adjusting level-, so that the hook on the scale en- 
gages the lever directly in the rear of the spring 
notch in the lever. Pull in line with the spring. 
It should require a pull of 6y 2 to 8% pounds to 
start the lever moving. 

o. Adjustments. Adjust the spring tension by 
means of the spring adjusting lever screw. 



260. Selector Armature Bracket Link (Friction 
Adjustment 

(fig. 219) 

a. Preparation. Remove the typing unit from 
the base and the type-bar carriage from the typ- 
ing unit. Rest the typing unit on its right, side. 

/'. Requirements. Remove the selector arma- 
ture bracket link screw. With an 8-ounce scale 
hooked in the link screw hole and pulled at a right 
angle to the link, some tension, but not more than 
8 ounces, should be required to start the link mov- 
ing. 

c. Am ustmkxts. If necessary, remove the link 
and adjust the slotted end to obtain the specified 
friction (par. b above). Iteplace the link and 
screw. 
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Figure 219. Selector-leu 



261 . Selector-Lever Springs 

(fig. 219) 

a. Preparation. Remove the typing unit from 
the base and the type-bar carriage from the typing 
unit. Set the typing unit on its right side. Re- 
move the rangefinder assembly (par. 191). 

b. Requirements. With the code bars in mark- 
ing position and the function-lover bail in its ex- 
treme forward position, manually, move the 
swords to the spacing position. Hook a 32-ounce 
scale over the end of each selector lever at the 
selector cam sleeve and pull in a line straight out 
from (or radial to) the main shaft. A pull of 
to 10 ounces should be required to start each selec- 

« tor lever moving. When checking the tension of 

the selector-lever springs, be sure that the selector 
levers are free and do not bind. 

c. Adjustments. Replace with new springs. 

262. Selector Separator Plates 

(fig. 220) 

o. Preparation'. Remove the typing unit from 
the base and the type-bar carriage from the typing 
f-~. unit. Remove the rangefinder (par. 191). 

h. Requirements. The leaf springs should ex- 
ert a light pressure against the swords. 

c. Adjustments. Bend the leaf springs at the 
narrow portions so that the ends of the springs 
are 0.050 to 0.060 inch below the undersurface of 
the straight portions. Separator plate leaf 
springs are adjusted daring the initial assembly of 
the unit at the factory and should require atten- 
tion only if the selector has been damaged or 
dismantled. If it is necessary to check the adjust- 
ment, be careful to guard against distorting the 
' selector level springs when removing or replacing 

them. Final adjustment of the selector will be 



made easier if the swords and selector levers are 
replaced in the identical locations from which they 
were removed. 

263. Selector Armature 

(% 221) 

a. Preparation. Remove the typing unit from 
the base and the type-bar carriage from the typing 
unit. Rest the typing unit upon its right side and 
remove the range finder assembly (par. 191). 

b. Requirements. The armature should move 
freely on its pivot screws, with barely perceptible 
end play. There should be some clearance (not 
more than 0.008 inch) between the lower surface 
of the armature locking wedge and tho No. 1 
sword under the following conditions: 

(1) The Xo. 1 selector lever resting on the 
peak of its cam. 

(2) The No. 1 sword held against the upper 
separator plate without bending the plate. 

(3) Armature end play taken up in a direc- 
tion to reduce the clearance (not more 
than 0.00S inch) to a minimum. 

c. Adjustments. 

( 1 ) If there is no clearance between the arma- 
ture locking wedge and the Xo. 1 sword, 
loosen the locknut on the upper pivot 
screw and adjust to obtain the desired 
clearance. A J,4 turn of the screw is 
equivalent to approximately 0.00(i inch. 
Remove the armature bracket and adjust 
the lower pivot to obtain the proper arma- 
ture end play. Replace the armature 
bracket. 

(2) If there is more than 0.008-ineh clear- 
ance, remove the armature bracket and 
adjust the lower pivot screw. Replace 
the bracket and adjust, the armature end 
play by means of the upper pivot screw. 
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Figure 220. Selector separator plates. 
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264. Selector-Armature Bracket Link 

(figs. 222 and 223) 

a. Preparation. The typing unit is resting on 
its right, side nnd the rangofinder and motor-stop 

mechanism are removed. 

/>. Requirements. When the No. 1 sword is 
held midway between the stop posts by means of 
the No. 72581 gage pins, the position of the arma- 
ture bracket should be such that a line through the 
center of the No. 1 sword extends approximately 
through the centers of the armature pivot screws. 
This may be gaged quite accurately by using the 
6-inch rule in Tool Equipment TE-50 or TE- 

50-A as a straightedge. 

c. Adjustment. 

( 1 ) Unhook the locking lever spring. 

(2) Loosen the magnet bracket mounting 
screws, and move the bracket to its rear- 
most position. 

(3) Back off the armature stops. 

(4) Loosen the armature bracket mounting 
screws. 

(5) Loosen the bracket link screws. 

((I) Move the bracket eccentric out of the 
way so that it will not interfere with the 
adjustment. 

(") Rotate the main shaft until the No. 1 
selector lever rests on the peak of its cam. 



(8) Hold the swords in a position midway 
between the two stop posts by means of 
the gage pins inserted between the stop 
posts and the swords. Be sure that both 
armature-extension arms are between the 
arms of the swords. With the swords 
held in this midway position, place the 
No. 73370 locating gage over the end of 
the 'No. 1 sword so that the two legs of 
the gage are against the ends of the sword 
arms. 

(9) Move the armature bracket to a position 
where botli armature-extension arms are 
against tlie flat surface between the legs 
of the gage. Use a straightedge, such as 
the 6-inch rule in Tool Equipment TE- 
50 or TE-- 50— A, to check that a lino 
through the center of the armature pivot 
screw and a line through the center of the 
sword will coincide. 

(10) Hold the armature bracket in this posi- 
tion and tighten the bracket link screw 
only; make the armature bracket mount- 
ing screws friction tight. 

(11) Remove the locating gage and (he two 
gage pins. 

(12) Rehook the locking lever spring. 
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Figure 222. Use of Xo. 73370 locating guijc. 
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f"" > 265. Selector Armature Bracket 

(fig. 223) 

a. Preparation. The typing unit is resting on 
its right side and the rangctinder is removed from 
the typing unit. The armature stops are backed 
off. The magnet bracket mounting screws are 
loosened and the magnet is moved to its rearmost 
position. The armature bracket mounting screws 
are friction tight. The bracket eccentric is moved 
out of the way. The motor-stop mechanism is 
removed. 

b. Rkqitiremknts. The position of the arma- 
ture bracket should be such as to provide some 
clearance, not more than 0.040 inch, between each 
sword and either stop post. Test for this require- 
ment as follows : 

(1) Rotate the main shaft until the No. 1 se- 
lector lever is resting on the peak of its 
cam. With the armature in its unoper- 
ated (spacing) position, move the spac- 
ing arm of the No. i sword against the 
armature extension. Place a 0.040-inch 
wire gage against the spacing stop post 
and move the armature slowly toward 
(lie marking position. The blade of the 
sword should strike the 0.040-inch gage 
before the armature extension leaves the 
spacing arm of the sword. Under those 
conditions the armature extension moves 



the sword to within not more than 0.040- 
inch of the stop post. 

(2) With the 0.040-inch gage removed, re- 
peat the procedure given in paragraph 

(1) above. The armature extension 
should leave the spacing arm of the 
sword before the blade of the sword 
strikes the spacing stop post. Under 
these conditions there is some clearance 
between the sword and the stop post. 

(3) Unhook the armature spring at its ad- 
justing screw and with the selector ar- 
mature in its operated (marking) 
position, move the marking arm of the 
No. 1 sword against the selector arma- 
ture extension. Then move the armature 
slowly toward the spacing position until 
the armature extension just leaves the 
marking arm of the No. 1 sword. Check 
the clearance between the No. 1 sword 
and the marking stop post in the same 
manner. Rehook the armature spring. 

(4) With each selector lever on the peak of 
its cam, each associated sword should be 
tried, as described in paragraphs (1) and 

(2) above, for clearance of not more than 
0.040 inch between each sword and the 
spacing and marking stop posts, respec- 
tively. 



ADJUSTING SCREW 
BRACKET LINK 
ARMATURE SPRING 
ARMATURE- BRACKET SCREWS 
ARMATURE BRACKET 
UNOPERATED STOP SCREW 
OPERATED STOP NUT 
ARMATURE 
MAGNET CORE 

MAGNET- BRACKET 
MOUNTING SCREWS 

MAGNET BRACKET 

SELECTOR CAM 

NO. I SELECTOR LEVER 

0.0O2" TO 0007" 



ARMATURE PIVOT 

BRACKET-LINK SCREW 

BRACKET ECCENTRIC 

STOP POST 



SOM E CLEARANCE 
NOT MORE THAN 
0.040" 




n 



SWORD 

LOCKING LEVER 
SELECTOR-LEVER SPRINGS 

LOCKING-LEVER SPRING 
ARMATURE EXTENSION 
TL 53633S-A 



Figure 223. Selector magnet and armature mechanism. 
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Figure 22$. Sivord arm clearance. 



r. Adjustment. 

(1) Tighten the armature bracket mounting 
screws just enough to allow the bracket to 
be moved by lapping it lightly. The 
clearance between the sword and the stop 
posts may be regulated by rotating the 
armature bracket 011 its pivot. 

(a) If the clearance is more than 0.040 inch, 
move the bracket in a direction to bring 
the armature toward the sword. 

(6) If there is no clearance, move the 
bracket in the opposite direction to 
move the armature away from the 
sword. 

(2) Tighten both armature bracket screws. 

(3) With the armature bracket set and both 
screws tightened, move the bracket eccen- 
tric against the bracket and tighten the 
screw. 

Note. The eccentric ami bracket link deter- 
mine the position iif Ihe armature bracket. If It 
Is necessary at any time to remove the armature 
bracket. It may be removed simply by removing 
the two bracket screws. In replacing the 
bracket, link] the armature bracket against the 
eccentric while the two bracket screws are 
tightened. 



266. Armature Stops 

(fig. 22-1) 

a. Preparation. The typing unit is resting on 
its right side and the rangefinder is removed. The 
magnet bracket mounting screws are loosened and 
the magnet bracket is moved to its rearmost posi- 
tion. The motor-stop mechanism is removed. 
Unhook the locking lever spring (fig. 223). 

b. Requirements. The right and left No. 1 
sword arms should clear the associated arms of 
the selector armature extension .035 to .037 inch 
when the front edge of the opposite sword arm is 
against its armature-extension arm and the No. 1 
selector lever is 011 the high part of its cam. Re- 
hook the locking lever spring. 

c. Adjustments. 

(1) To adjust the clearance of the right arm, 
reposition the armature stop screw (fig. 
223) with the armature in its unoperated 
position. 

(2) To adjust the clearance of the left arm, 
reposition the armature stop nut with the 
armature in its operated position. If 
necessary, remove the nut and pinch the 
slotted portion (fig. 225) to make the nut 
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Fiffurc225. Pinching armature stop nut. 
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f- light on its screw. Either the armature 

bracket or the magnet bracket may be re- 
moved to permit the armature stop nut to 
be removed. Beeheck the right arm. 
Reliook the locking lever spring. 

267. Armature Locking Wedge 

(%• 22G) 

a. Preparation. The typing unit is resting on 
its right side and I he rangelinder is removed. The 
magnet bracket mounting screws are loosened and 
the magnet bracket is moved to its rearmost posi- 
tion. The motor-stop mechanism is removed. 
Unhook the locking lever spring. 

6. Requirements. There should be 0.008- to 
0.012-inch clearance between the point of the 
armature locking edge and the point of the loek- 
». ing lever when the locking lever is on the long high 

part of the locking cam and the two points are in 
line. 

c. Adjustment. Loosen the locking wedge 

locknut (fig. 221). Position the locking wedge 

forward or backward in its slot in the armature 

.-. , extension. Tighten the lock nut. Keliook the 

locking lever spring. 

.Voir. Whei making this adjustment (in typing units 
equipped with motor-stop mechanism, set the motor-stop 
pawl latch so that the shoulder of the latch is against the 
front face of the armature extension (fig. 221). 

268. Armature Locking Lever Spring Tension 

(fig.226) 

a. Preparation. The typing unit is resting on 
its right side and the range finder is removed. The 
magnet bracket mounting screws are loosened and 
* the magnet bracket is moved to its rearmost posi- 

tion. The motor-stop mechanism is removed. 



b. Requirements. With the locking lever on 
the high part of the locking cam. hook a 32-ounce 
scale in the spring hole of the locking lever and 
pull in line with the spring. A pull of 10 to \i 
ounces should be. required lo start the lever mov- 
ing. If the armature locking lever spring fails 
to meet requirements, replace it with a new spring. 

269. Motor Stop 

a. These teletypewriters are cquip)>ed with a 
mechanical motor-stop mechanism which permits 
the starting and stopping of the teletypwriter 
upon receipt of proper impulses over the signal 
line. Paragraphs 270 to 278, inclusive, apply to 
teletypewriters equipped with the motor-stop 
mechanism. 

b. At this point in the adjustment procedure 
sequence, the motor-stop mechanism is removed 
from the equipment. Replace the motor-stop 
mechanism as follows: 

(1) Place the motor-stop lever bracket in po- 
sition and fasten in place with the two 
motor-stop lever bracket mounting 
screws. 

(2) Reliook the motor-stop lever spring. 

270. Motor-Stop Lever Bracket 

(fig. 227) 

a. Preparation. Remove the typing unit from 
the base and place the typing unit on its right 
side. Remove the rangelinder assembly. 

b. Requirements. With the platen in the 
FIGS position, set up the MOTOR-STOP com- 
bination (upper case H) and rotate the main shaft 
slowly until the motor-stop function lever is com- 
pletely selected. The latching surface of the inner 
motor-stop pawl should overtravel the extreme 
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rear surface of (lie motor-stop pawl latch 0.010 to 
0.025 inch when the armature is held in the mark- 
ing position. 

c. Adjustment. Position the motor-stop lever 
bracket by means of its enlarged mounting holes. 
When making this adjustment, the motor-stop 
pawl backstop should not be in contact with the 
inner pawl. 

271 . Motor-Stop Lever Eccentric 
(fig. 227) 

a. Preparation. The typing unit is resting on 
its right side and the rangefinder is removed. 

b. Requirements. Rotate the main shaft until 
the printing bail is in its extreme rear position and 
the locking lever is on the high part of the locking 
cam. Then, with the armature in the marking po- 
sition, engage the inner motor-stop pawl with the 
motor-stop pawl latch. The motor-stop lever ec- 
centric should be in contact with the lower arm of 
the motor-stop release lever when the release lever 
stud touches the locking lever. 

c. Adjustment. Position the mctor-stop lever 
eccentric. 



272. Motor-Stop Lever Backstop Screw 

(fig. 227) 

a. Preparation-. The typing unit is resting on 
its right side and the rangefinder is removed. 

b. Requirements. With the platen in the 
FIGS position, set up the MOTOK-STOP com- 
binat ion ( upper case H) and rotate the main shaft 
until the printing bail is in its extreme forward 
position. Be sure that tho motor-stop pawls aro 
released from the latch. There should be some 
clearance, not over 0.002 inch, between the rear ex- 
tension of the motor-stop function lever and the 
lower edge of the motor-stop lever. 

c. Adjustment. Loosen the backstop screw 
locknut and position the backstop screw. Tighten 
the locknut. 

273. Motor-Stop Pawl Backstop 

(fig. 227) 

a. Preparation. The typing unit is resting on 
its right side and the rangefinder is removed. 

b. Requirements. With the printing bail in 
its extreme rear position and the motor-stop re- 
lease lever eccentric moved away from the outer 
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S^ stop pawl, the motor-stop latch should clear both 
motor-stop pawls by an approximately equal dis- 
tance (not less than 0.010 inch) when the arma- 
ture is moved to the marking or spacing positions. 
c. Adjustment. Loosen the motor-stop pawl 
backstop mounting nut and rotate the backstop. 
Tighten the nut. 

274. Motor-Stop Release Lever Eccentric 
(fig. 227) 

a. Preparation. The typing unit is resting on 
its right side and the rangefinder is removed. 

b. Requirements, Rotate the main shaft until 
the printing bail is in its extreme rear position and 
the locking lever is on the high part of the locking 
cam. Then, with the armature in the marking 
position, engage the inner motor-stop pawl with 
the motor-slop pawl latch. The motor-stop release 
lever eccentric should just touch the outer motor- 
stop pawl when the lower arm of the motor-stop 
release lever is in contact with the motor-stop lever 
eccentric and the outer pawl is against the motor- 
stop pawl backstop. 

_, c Adjustment. Loosen the motor-stop release 

lever eccentric mounting screw. Position the mo- 
tor-stop release lever eccentric. Tighten the 
mounting screw. 

275. Motor-Stop Pawl Spring Compression 

(fig. 227) 

a. Preparation. The typing unit is resting on 
its right side and the rangefinder is removed. 

h. RKQinir.MK.NTS. With the printing bail in its 
extreme rear position, hook an 8-ounce scale, held 
in a horizontal position, over the inner motor-stop 
pawl just in front of the backstop and pull at right 
angles to the pawl. A pull of y 2 to 1 ounce should 
be required to start the pawl moving. If the mo- 
tor-stop pawl spring fails to meet the require- 
ments, replace it with a new spring. 

276. Motor-Stop Lever Spring Tension 

(fig. 227) 

a. Preparation. The typing unit is resting on 
its right side and the rangefinder is removed. 

b. Requirements. Unhook the motor-stop con- 
tact lever spring, located toward the front of the 

^ typing unit. With the motor-stop lever in the 



unoperated position, hook an 8-ouncc scale over 
the head of the screw which mounts the motor- 
stop lever eccentric, and pull toward the rear of 
the teletypewriter. A pull of 1 to 1% ounces 
should be required to start the lever moving. 

C. Auj USTMENT. 

(1) Position the motor-stop lever spring 
bracket on the post of the selector unit. 
Replace the motor-stop lever spring with 
anew spring if moving the spring bracket 
does not cause the old spring to meet the 
requirements. 

(2) Kehool; the motor-stop contact lever 
spring. 

277. Motor-Stop Contact Lever Spring Tension 

(fig. 227) 

a. Preparation. The typing unit is resting on 
its right side. 

b. Requirements. Hold off the contact spring 
located on the front of the typing unit if it rests 
on the motor-stop contact lever. Hook an 8-ounce 
scale in the contact lever spring hole and pull in 
line with the spring. A pull of 4% to 5% ounces 
should be required to start the contact lever 
moving. 

c. Adjustment. If the motor-stop contact 
lever spring fails to meet the requirements, replace 
it with a new spring. 

278. Motor-Stop Function-Lever Spring Ten- 
sion 

(fig. 228) 

a. Preparation. The typing unit is removed 
from the base. Place the typing unit in its normal 
upright position. 

I: Requirements. With the motor-stop func- 
tion lever resting against the rear edges of the 
vanes, but not selected, hook a 12-pound scale 
under the extreme front end of the lever (located 
on the front of the typing unit just above the right 
end of the motor-stop contact spring assembly) 
and pull at right angles to the lever and toward the 
top of the teletypewriter. A pull of 5 to 6 pounds 
should be required to start the lever moving. 

o. Adjustment. If the motor-stop function- 
lever spring fails to meet the requirements, replace 
it with a new spring. 
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Figure 228. Mechanical motor-stop contacts. 
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279. Stop Lever Eccentric Screw 

(% 229) 

a. Preparation". The rimgefinder assembly is 
removed from the typing unit. 

J>. Requirements. The stop lever on the range- 
finder assembly should overtravel the latching sur- 
face of the trip latch not more than 0.006 inch. 

c. Adjustment. Position the stop lever eccen- 
tric screw by loosening iis locknut and turning the 



screw as required. When lightening the nut, be 
careful not to disturb the adjustment. 

280. Stop Lever Spring Tension 

(fig. 230) 

a. The range-finder assembly is removed from 
the typing unit. 

6. With the range-finder assembly bottom side 
up, and with the trip-latch plunger held operated, 
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Figure 230. Stop lever spring. 



hook an 8-ounce scale at the end of the stop lever 
on the range-finder assembly. A pull of % to 114 

ounces should be required to start the lever mov- 
ing. If the stop lever spring fails to meet the 
requirements, replace with a new spring. 

281 . Trip-Latch Spring Compression 

(fig. 229) 

«. The range-finder assembly is removed from 
the typing unit. 

b. Hold the range-finder assembly in a horizon- 
tal posit ion, as illustrated in figure 229. Apply the 
push end of an 8-ounce scale, held in a vertical 
position, to the trip latch as near to the stop lever 
as possible; push up. A push of 1 to V/-> ounces 
should be required lo start the trip latch moving. 
If the trip-latch spring fails to meet the require- 
ments, replace with a new spring. 

v. Remount the range-finder assembly. lie care- 
ful that the trip-latch plunger does not jam against 
the armature trip-off eccentric screw. 

282. Armature Trip-Off Eccentric Screw 

(fig. 231) 

a. PurciwitATiox. The range-finder assembly is 
on the typing unit and the typing unit is resting 



on its right side. The magnet-bracket mounting 
screws are loosened and the magnet bracket is 
moved to its rearmost position. The motor-stop 

mechanism is removed. 
b. Requirements. 

(1 ) There should be some clearance, not more 
than 0.002 inch, between the stop lever 
and trip latch when the armature is in 
the unoperated position and the main 
shaft is rotated until the stopping edge of 
the stop lever is directly below the latch- 
ing surface of the trip latch. 

(2) The trip-latch plunger should have at 
least 0.002-inch end play (fig. 229) when 
the armature is in the marking position 
and the stop lever is clear of the latching 
surface of the trip latch. 

e. Adjustments. 

(1) To obtain correct clearance, position the 
armature trip-off eccentric screw by 
loosening its locknut and turning the 
screw. Tighten the locknut. 

(2) The second requirement (par. b (2) 
above) serves as a check on the trip-off 
eccentric-screw adjustment and also on 
the adjustment of the armature stops 
(par. 266). 
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283. Selector Magnet Coil Adjustment 

(%. 223) 

The left edge of the core of the left magnet coil 
should aline within y 6i inch with the left edge of 
the armature. Adjust by means of the magnet 
coil mounting screws. 

284. Magnet Bracket 

(fig. 223) 

a, Preparation'. The typing unit is resting on 
its right side. The magnet-bracket mounting 
screws arc loosened and the magnet bracket is 
moved to its rearmost position. The motor-stop 
mechanism is removed. 

6. Requirements. There should be 0.002- to 
0.007-inch clearance between each magnet core and 
the armature antifreeze strip when the armature 
is against (ho operated stop nut (marking Stop). 1 
The faces of the cores should be parallel to the face 
of the armature, and the sides of the cores should 
aline with the edges of the armature. 

e. Adjustsif.xt. Position the magnet bracket 
by means of its enlarged mounting holes. 

285. Range Finder 

(fig. 189) 

a. Place the type-bar carriage on the typing unit 
and the typing unit on the base. The selector 
armature spring tension measures G to 0% ounces 
(par. 209) . Connect the teletypewriter to a power 
outlet and, if possible, to another teletypewriter 
(as a source of alternate R and Y impulses). The 
motor-stop mechanism is removed. When using 
(he orientation range as a general test of the con- 
dition of the teletypewriter mechanism, on units 
equipped wit h a motor-stop mechanism, the motor- 
stop mechanism should be in place while taking 
the range. However, when taking the range at 
this point in the adjustment sequence, the motor- 
stop mechanism is removed from the selector unit. 

b. Take the orientation range, as follows: 

(1) Print (or, if possible, receive from an- 
other teletypewriter) the letters R and Y. 

(2) "While RY is being printed or received, 
loosen the index arm thumbscrew and 
shift the index arm toward zero until 
errors begin to appear in the printed let- 
ters RY. 



1 This clearance should bo 0.003 to 0.010 Inch 
chromium-plated armature Is used. 



(3) Slowly move the arm back until the cr- /«"\ 
rors disappear. This position indicates 

one limit of the orientation range; note 
the position on the scale. 

(4) To find the other limit, repeat the pro- 
cedure, described in paragraphs (2) and 
(3) above, at the opposite end of the 
scale. 

(5) After the two limits (or extreme posi- 
tions of perfect printing) have been 
found, set the index arm of the range- 
finder midway between (hose two points. 

c. Position the armature spring adjusting screw, 
as follows: 

(1) Turn the armature spring adjusting 
serow in a clockwise direction until er- - 
rors show in the RY. 

(2) Turn the adjusting screw in a counter- 
clockwise direction, counting the. num- 
ber of turns necessary to bring the spring 
to its high limit (where RY fails to print 
properly). 

(3) Half this number of turns backward (in 
a clockwise direction) will position the 
adjusting screw midway between its two 
failing points. ^— «. 

(4) Lock the armature spring adjusting screw 
in this position. 

d. Recheck the orientation range (par. h above). 

286. Shift Mechanism 

a. Tests and adjustments for the shift mecha- 
nism are described in paragraphs 287 through 300. 

b. When a test or adjustment requires the re- 
moval of the shift-detent spring, do not use. the 
spring hook supplied with Tool Equipment TE- 
50 or TE-50-A to remove the spring; the shift- 
detent spring is too heavy for the spring hook 
and probably will break the hook. 

c. Experience in making tests and adjustments 
indicates that the most logical and efficient se- » 
quence for making testa and adjustments of the 

shift mechanism is as described in the following 
paragraphs. 

287. Platen Unit Pilot Screws 

(figs. 232 and 23G) 

a. Preparation'. The typing unit may be on or 
off the base. 

b. Requirements. The platen unit should be /~\ 



midway between the side frames and should be 
free on its bearings without side play. 

c. Adjustment. With the typing unit in its 
normal upright position, disconnect the line-feed 
and shift vertical links at the upper shoulder 
screws. Unhook the platen balance spring and 
the shift-detent spring. Position the platen unit 
by means of its pilot screws. Then back oil' one 
pilot screw until the platen unit has some side 
play. Turn the pilot, screw in just enough to take 
up I he side play. Reconnect the line-feed and shift 
vertical links: rchook the platen balance spring 
and the shift-detent spring. Do not tighten the 
pilot screws to the extent that they cause a strain 
on the side frames. 

288. Platen Shift Stop Post 

(fig. 232) 



«. PREPARATION. 

or off (he base. 



The typing unit may be on 



b. Requirement. The top and bottom surfaces 
of the platen shift stop post should be parallel to 
a line through the center of the platen detent roller 
screw and the platen pilot screw. 

c. Adjustment. Loosen the platen shift stop 
post nut and rotate the post. Tighten the nut. 

289. LTRS Stop Screw 

(%■ 232) 

When the I.TRS combination is selected, the 
platen is in the unshift (down) position; when 
the FIGS combination is selected, the platen is in 
the shift (up) position. 

a. Preparation. The type-bar carriage should 
be in place on the typing unit. Remove the ribbon 
from the ribbon carrier. 

l>. Requirements. With the platen in LTRS 
position and the letter A' type bar held lightly 
against the platen, the curved surface of the letter 
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N should (it the curved surface of the platen. The 
contact of the two surfaces can be seen best if a 
light is placed on the side of the type bar away 
from the operator. To check further, insert a 
sheet of paper with a carbon in the teletypewriter 
and press the letter N firmly against the paper 
and platen. The impression made by the carbon 
on the paper should be uf uniform shade. 

c. Adjustment. If the shading is lighter at 
the lxilloni of the character, raise the LTRS stop 
screw. If the shading is lighter at the top, lower 
the screw. 

290. FIGS Stop Screw 

(fig. 232) 

n. Preparation. The type-bar carriage is in 
place on the typing unit. Install the ribbon on 
the ribbon carrier. 

b. Requirements. The top of the figure 2 typed 
with the platen in the FIGS position should be in 
line with the top of the letter W typed with the 
platen in the LTRS position. 

c. Adjustment. Raise or lower the FIGS stop 
screw. 

291 . Figures, Letters, and Line-Feed Function- 

Lever Spring Tensions 
(fig. 233) 

a. Preparation. Remove the type-bar carriage 
from the typing unit ; place the typing unit on its 
right side. 

b. Requirements. Select the blank combina- 
tion and rotate the main shaft until the printing 
bail is in its extreme forward position. Hook a 
32-ounce scale over the rear extension of t lie FIGS, 
LTRS, and LINE FEED function level's (in 
turn) just in front of the lobes which engage the 
push bars and pull horizontally ai right angles to 
the respective function-lever rear extension. A 
pull of 1") to 19 ounces should be required to start 
each of these function levers moving. When 
checking these tensions, hold the push bars away 
from the function level's. 

c. Adjustment. If any function-lever spring 
fails to meet the requirements, replace it. 

292. Space Function-Lever Spring Tension 

(fig. 233) 

a. Preparation. The typing unit is resting on 
its right side. 



b. Requirements. With the space function 
lever resting against the vanes, but not selected, 
hook a 3'2-ounce scale over the rear extension of the 
lever, just in front of the lobe, and pull horizon- 
tally at right angles to the rear extension. A pull 
of 12 to 1C ounces should lie required to start the 
space function lever moving. When cheeking the 
tension, hold the LTRS push bar away from the 
function lever. 

c. Adjustment. If the space function-lever 
spring fails to meet requirements, replace it with 
a new spring. 

293. Blank Printing and Spacing Cut-Out 

Function-Lever Spring Tension 

This adjustment applies only to teletypewriters 
equipped with a special function lever to prevent 
printing and spacing when the blank combination 
is selected. 

n. Preparation. The type-bar carriage is re- 
moved from the typing unit and the typing unit is 
removed from the base. Place the typing unit in 
its normal upright position. 

h. Requirements. Rotate the main shaft until 
the printing bail is in its extreme rear position. 
Then unhook the blank printing and spacing cut- 
out function-lever spring from the spring plate. 
Hook a 32-ounce scale in the spring eye. A pull 
of 22 to 30 ounces is required to stretch the spring 
to its position length. Rehook the spring. 

c. Adjustment. If the printing and spacing 
cut-out function-lever spring fails to meet require- 
ments, replace with a new spring. 

294. Function-Bail Blade 

(fig. 235) 

If the LTRS and FIGS shift mechanism has 
not been adjusted, it will be necessary to loosen 
the mounting screws of the shift bell crank operat- 
ing-lever bracket (shift-link bracket) (fig. 234) 
and move the bracket to its extreme rear position 
before proceeding with the function-bail blade 
adjustment. 

a. Preparation. Place the typing unit on its 
right side. 

b. Requirements. 

( 1 ) With the FIGS, LINE FEED, and LTRS 
function levers alternately selected and 
the main shaft rotated until the travel of 
the function-lever bail is blocked by the 
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selected function lever, there should be 
0.004- to 0.015-inch clearance between the 
rear edge of the No. 1 vane and the back 
of the notch in the selected function lever 
(fig. 235). 
(2) With the unshift-on-space cut-out lever 
(fig. 233) released from the lower exten- 
sion of the space function lever, place 
the platen in the FIGS position, select the 
space combination, and rotate the main 
shaft until the function-lever bail roller 
just leaves the cam surface of the space 
function lever. Under this condition, 
the clearance between the rear edge of 
No. 1 vane and the back of the notch in 
the space function lever should be 0.004 
to 0.015 inch (fig. 235). 

o. Adjustment. 

(1) Select the FIGS function lever. Raise 
or the lower the right (with respect to the 
front of the typing unit) end of the func- 
tion-bail blade in its mounting slots to 
obtain the specified clearance between the 
rear edge of the No. 1 vane and the back 
of the notch in the FIGS function lever. 

(2) Select the LINE FEED function lever 
and adjust the left end of the function- 
bail blade, by raising or lowering it, to 
obtain the specified clearance between the 
rear edge of the No. 1 vane and the back 
of the notch in the LINE FEED function 
lever. 

(3) If requirements are not met. when the 
LTRS and space function levers are se- 
lected, it may be necessary to readjust 
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both ends of the function-bail blade to 
obtain specified clearances. 

295. Unshift-on-Space Cot-Out Lever 

(figs. 227 and 233) 

a. Preparation. The typing unit is resting on 
its right side. 

b. Requirements. 

(1) If it is desired that the platen return to 
the LTRS position when the space com- 
bination is received, rotate the unshift- 
on-space cut-out lever counterclockwise 
(as viewed from the bottom of the tele- 
typewriter) against its stop. Tighten 
the cut-out lever eccentric-screw locknut 
to hold the cut-out lever in this position. 

(2) If it is desired that the platen should not 
return to the LTRS position when the 
space combination is received, rotate the 
unshift-on-space cut-out lever clockwise 
(as viewed from the bottom of the tele- 
typewriter), so that the hooked end of 
the cut-out lever is to the rear of the space 
function-lever extension and the cut-out 
lever touches the side of the space func- 
tion-lever extension. There should be 
some clearance, not more than 0.006 inch, 
between the rear surface of the space 
function-lever extension and the cut-out 
lever. 

c. Adjustment. Remove the T lever and at- 
tached mechanism (fig. 228) from its mounting 
post and loosen the cut-out lever eccentric-screw 
nut. Position the cut-out lever and the eccentric 
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^ screw and then tighten the locknut Replace the 
T lever and attached mechanism. 

296. LTRS and FIGS Shift 

(figs. 232 and 233) 

a. Preparation'. The typing unit is removed 
from the base: place the typing unit in its normal 
upright position. Unhook the shift-dotcnt spring 
and the platen balance spring (figs. 232 and 236). 

b. Requirements. 

(1) Place the platen in the FIGS position 
(up). Select the LTRS combination. 
Rotate the main shaft until the function- 
bail blade moves the LTRS push bar to 

j»- its extreme rear position. The shift stop 

post should move to within 0.010 to 0.025 
inch of the LTRS stop screw. 

(2) Place the platen in the LTRS position 
(down). Select the FIGS combination. 
Rotate the main shaft until the function- 
bail blade moves the FIGS push bar to 
its extreme rear position. The shift stop 
post should move to within 0.010 to 0.025 
inch of the FIGS stop screw. 

f^ c. Adjustment. 

(1) Place the shift bell crank operating-lever 
bracket (shift-link bracket (fig. 234) ) in 
the middle of the adjustment provided by 
the mounting slots and tighten the 
mounting screws. Place the typing unit 
on its right side and rotate the main shaft 
until the function bail is in its extreme 
forward position. Adjust the turnbuckle 
on the shift link so as to equalize (within 
0.010 inch) the clearance between the 
function-bail blade and the shoulder on 
the LTRS push bar when the platen is in 
tho FIGS position. The clearance be- 
tween the function-bail blade and the 
shoulder on the FIGS push bar should be 

,? ■ the same when the platen is in the LTRS 

position. 

(2) Select the LTRS and FIGS combinations 
alternately and check for the specified 
clearances between the shift stop post and 
the LTRS and FIGS stop screws as de- 
scribed in subparagraph b above. If 
either of these clearances is greater 
than 0.025 inch, move the shift bell 
crank operating-lever bracket (shift-link 
bracket) toward the front of the unit. If 



either clearance is less than 0.010 inch, 
move the shift bell crank operating-lever 
bracket toward the rear. 

(3) After adjusting the shift bell crank oper- 
ating-lever bracket, a slight readjustment 
of the shift-link turnbuckle may be neces- 
sary to bring both clearances within the 
specified limits (par. b above). 

(4) Rehook the shift-detent spring and the 
platen balance spring. 

297. Platen Balance Spring Tension 

(fig. 236) 

a. Preparation. The typing unit may be on or 
off the base. 

b. Requirement. With the platen in LTRS 
position, unhook the platen balance spring from 
the platen unit side frame. It should require 31/. 
to 5 pounds to pull the spring to position length on 
units equipped with cast-iron platen brackets; 
IVj to 2 pounds on units equipped with aluminum 
platen brackets. Rehook the platen balance 
spring. 

c. Adjustment. If the platen balance spring 
fails to meet requirements, replace it with a new 
spring. 

298. Shift Detent 

(%■ 232) 

a. Preparation. The typing unit may be on or 
off the base. 

b. Requirements. When the platen is shifted 
from the FIGS to the LTRS position, and vice 
versa, the platent detent roller should ride equally 
on either side of the shift detent. 

c. Adjustment. Position the shift detent by 
loosening the locknut and turning the shift-detent 
eccentric shoulder screw. Tighten the locknut. 

299. Shift-Detent Spring Tension 

(fig. 233) 

a. Preparation. The typing unit may be on 
or off the base. 

b. Requirements. Hook a 25-pound scale over 
the extension on the shift detent and pull in line 
with the spring. A pull of 10 to 14 pounds should 
bo required to start the detent moving. 

c. Adjustment. If the shift-detent spring 
fails to meet requirements, replace it with a new 
spring. 
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300. LTRS and FIGS Push-Bar Spring Tensions 

(fig. 234) 

a. Preparation. Place the typing unit on its 
right side. 

b. Requirements. With the platen in the 
LTRS position (down), select any character and 
rotate the main shaft until the printing bail is 
in its extreme forward position. Place the push 
end of an 8-ounce scale directly beneath the notch 
on the LTRS and FIGS push bars, alternately, 
and push horizontally at right angles to the bar. 
A push of 3 to 5 ounces is required to start either 
push bar moving. 

c. Adjustment. If either push-bar spring fails 
to meet requirements, replace the respective push- 
bar spring. 

301 . Line-Feed and Paper-Feed Mechanisms 

a. The line-feed mechanism tests and adjust- 
ments are described in paragraphs 303 through 
314. For a description of the line-feed sequence 
of operations, see paragraph 104. 

b. The paper-feed mechanism tests and adjust- 
ments are described in paragraphs 315 through 
324. 

c. Location (right or left) directions are with 
respect to the front of the typing unit. 

d. Experience in making tests and adjustments 
indicates that the most logical and efficient se- 
quence for making tests and adjustments of the 
line-feed and paper-feed mechanisms is the order 



in which the procedures are presented in the fol- 
lowing paragraphs. A change in any one of a 

chain of adjustments requires that all related 

. adjustments be checked. 

302. Platen Shaft 

(fig. 250) 

Before testing the platen shaft for end play, 
be sure that the three screws on the right end of the 
platen are securely seated into the shaft. 

a. Preparation. The typing unit may be on or 
off the base. 

b. Requirements. The platen shaft should 

have some end play, not more than 0.004 inch. 

c. Adjustment. Position the friction assembly 
on the platen shaft by loosening the friction as- 
sembly setscrews and moving the friction assembly 
as required. Tighten the setscrews. 

303. Single-Double Line-Feed Detent 

(% 232) 

a. Preparation. The typing unit may be on or 
off the base. 

b. Requirements. When the single-double 
line-feed lever is shifted from the single to the 
double line-feed position, or vice versa, the hump 
on the detent spring should travel equally on 
either side of the detent. 

c. Adjustment. Position the detent by loosen- 
ing its mounting screw and moving the detent as 
required. Tighten the mounting screw. 
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304. Single-Double Line-Feed Detent Spring 

Pressure 

(fig. 232) 

a. Preparation. The typing unit may be on or 
off the base. 

b. Requirements. With the single-double line- 
feed lever in the single line- feed position (up), 
hook a 12-pound scale, held in a horizontal posi- 
tion, over the extension of the lever and pull 
toward the front. A pull of 1% to 3 Vi pounds is 
required to move the lever to the double line-feed 
position. 

c. Adjustment. If the single-double line-feed 
detent spring fails to meet requirements, replace 
with a new spring. 

305. Line-Feed Detent Lever 

a. Preparation. The typing unit may be on or 
off the base. 

b. Requirements (fig. 232). With the single- 
double line-feed lever in the single line-feed posi- 
tion (up) and the line-feed bail operated by hand, 
the line-feed pawl, when sliding off the rear edge 
of the single-double line-feed lever, should just 
miss the edge of a tooth on the. line- feed ratchet. 

c. Adjustment (fig. 236). Loosen the detent- 
lever eccentric-screw nut and turn the eccentric 
screw so as to rotate the platen, by means of the 
detent lever, to obtain the requirement. Tighten 
the detent-lever eccentric-screw nut and check the 
adjustment for all the teeth on the line-feed 
ratchet. There are two positions of the detent- 
lever eccentric screw which will provide correct 
adjustment. Use the position which applies the 
least tension to the. detent-lever spring, and be 
sure that the detent roller rests in the bottom of a 
notch on the detent ratchet. 

306. Line-Feed Link Turnbuckle 

(fig. 232) 

a. Preparation. The typing unit is removed 
from the base. 

b. Requirements. With the single-double 
line-feed lever in the single line-feed position, se- 
lect the LINE FEED combination and rotate the 
main shaft until the line-feed push bar is being 
stripped from the function-bail blade. Under 
this condition, the platen should rotate one line 
space, the detent roller should rest in the hollow 
between two ratchet teeth, and there should be 



some clearance, not more than 0.015 inch, between 
the line-feed pawl and the front face of a tooth 
on the ratchet. Cheek each tooth on the ratchet 
for this clearance. When gaging clearances, the 
play in the line-feed mechanism should be taken 
up in a direction to make the clearance a maximum 
by pressing forward on the line-feed pawl. 

c. Adjustment. Place the typing unit on its 
right side. Adjust the length of the line-feed 
link by means of its turnbuckle. 

307. Line-Feed Push-Bar Spring Tension 

(fig. 233) 

a. Preparation. Place the typing unit on its 
right side. 

6. Requirement. With the printing bail in its 
extreme rear position, apply the push end of an 
8-ounce scale to the line-feed push bar, just to the 
rear of the line-feed function lever extension, and 
push horizontally at right angles to the bar. A 
push of 114 to 214 ounces is required to start the 
push bar moving. 

c. Adjustment. If the line-feed push-bar 
spring fails to meet requirements, replace it with a 
new spring. 

308. Line-Feed Detent-Lever Spring Tension 

(fig. 236) 

a. Preparation. The typing unit may be on or 
off the base. 

b. Requirements. With the typing unit in its 
normal upright position, hook a 12-pound scale 
over the head of the detent roller mounting screw 
and pull at right angles to the detent lever. A 
pull of 5 to 6 pounds is required to start the detent 
lever moving. 

0. Adjustment. If the line-feed detent-lever 
spring fails to meet requirements, replace it with a 
new spring. 

309. Line-Feed Pawl Spring Tension 

(fig. 232) 

a. Preparation. The typing unit may be on or 
off the base. 

b. Requirements. With the single-double 
line- feed lever in the double line- feed position and 
the line-feed pawl in its unoperated position, hook 
an 8-ounce scale under the line-feed pawl, just to 
the rear of the notch, and pull straight up. A pull 
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of 2 to 4 ounces is required to start the pawl 
moving. 

c. Adjustment. If the line-feed pawl spring 
fails to meet requirements, replace it with a new 
spring. 

310. Line-Feed Check Screw 

(fig. 236) 

Xntc. See paragraph 104 for line-feed check (stop) 
sequence of operations. 

a. Preparation. The typing unit may be on 
or off the base. 

b. Requirements. Select the LINE FEED 
combination and rotate the main shaft. The line- 
feed check screw should drop in the 12th notch 
from the detent roller when line-feed ratchets 
having 33 teeth are used, and in the 14th notch 
when ratchets having 37 teeth are used. (When 
counting the notches, start with the notch just 
above the detent roller.) When the check screw 
is held in the bottom of a notch on the ratchet, 
there should be some clearance, not more than 
0.020 inch, between the front face of the screw 
and the face of the tooth, at the point of minimum 
clearance. 

c. Adjustment. Loosen the line-feed check- 
screw locknut and position the check screw to 
meet requirements. Tighten the locknut. Rotate 
the platen roll and check the clearance in each 
notch of the ratchet. If necessary, loosen the 
clamping nut of the line-feed check post stop 
screw, and back off the stop screw before making 
the adjustment. 

31 1 . Line-Feed Check Post Stop Screw 

(fig. 236) 

a. Preparation. The typing unit may be on or 
off the base. 

b. Requirements. Hold the line-feed check 
post stop screw down against the crossbar casting. 
When the platen is rotated, the line-feed check 
post stop screw should clear each detent ratchet 
tooth by 0.015 to 0.030 inch. Check every eighth 
or ninth tooth on the detent ratchet. 

c. Adjustment. Loosen the check post clamp- 
ing nut and position the line-feed check post stop 
screw. Before tightening the clamping nut, make 
sure that the line-feed check post is against the 
inner side of the crossbar casting and that the end 
of the line- feed check-lever shaft (fig. 232) is flush 



with the outer surface of the casting. Tighten 
the clamping nut. 

312. Line-Feed Check Lever 

(figs. 232 and 236) 

a. Preparation. The typing unit may be on 
or off the base. 

b. Requirements. Select the LINE FEED 
combination and rotate the main shaft until the 
line-feed pawl has reached its farthest travel in 
rotating the platen. The line-feed pawl lever 
should be in contact with the check lever, and 
there should be some clearance, not more than 
0.015 inch, between the lower edge of the line- 
feed check screw and the bottom of any notch in 
the detent ratchet. 

c. Adjustment. Loosen the line-feed check- 
lever setscrew and position the line-feed check 
lever. Before tightening (he setscrew, make sure 
that the shaft has some end play, not more than 
0.004 inch. When checking the clearance between 
the line-feed check screw and the ratchet, take up 
the play of the line-feed check-lever shaft in its 
right bearing to obtain the maximum clearance. 

313. Line Feed Check-Lever Spring Tension 

(fig. 232) 

a. Preparation. The typing unit may be on or 
off the base. 

b. Requirements. With the line-feed pawl in 
the forward position, hook an 8-ounce scale under 
the head of the check-lever setscrew and pull at. 
right angles to (he setscrew. A pull of 2 to 3 
ounces should be required to start the lever mov- 
ing. 

o. Adjustment. If the line-feed check-lever 
spring fails to meet requirements, replace it with 
a new spring. 

314. Pressure Roller Release Shaft Collars 

(fig. 237) 

a. Preparation. The typing unit may be on 
or off the base. 

b. Requirements. 

(1) The pressure roller release shaft should 
have some end play, not more than 0.004 
inch. 

(2) With the right collar against the casting, 
there should be %o to %o-inch clearance 
between the boss just to the rear of the 
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Figure 237. Pressure roller release mechanism. 
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platen shaft boss and the pressure roller 
release shaft arm when the arm is oppo- 
site the boss. 
c. Adjustments. 

(1) Adjust the end play by moving the left 
collar. 

(2) Adjust the clearance of the pressure rol- 
ler release shut t arm by moving the right 
collar. 

315. Pressure Roller Release Cams 

(fig. 238) 

a. Preparation. The typing unit may be on 
or off the base. 

b. Requirements. With the pressure roller re- 
lease shaft arm in its rear (with respect to the 
front of the typing unit) position, the high ports 



of both of the pressure roller release cams should 
rest on the high parts of their respective pressure 
roller release levers. 

c. Adjustment. Position the cams on the re- 
lease shaft by loosening the release cam setscrews 
and moving the cams as required. Tighten the 
setscrews. 

31 6. Pressure Roller Tension Spring 

(fig. 238) 

a. Preparation. The typing unit may be on 
or off the base. 

b. Requirements. With the pressure roller re- 
lease shaft arm in its forward position, hook a 12- 
pound scale over the lower end of each pressure 
roller tension spring adjusting lever, in turn, just 
above the spring, and pull in line with the spring. 
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Figure S38. Pressure roller release cams and tension springs. 



A pull of 5 to 6 pounds is required to start the 
adjusting lever moving. 

c. Adjustment. Loosen the locknut and turn 
the pressure roller tension spring adjusting lever 
screw. Tighten the locknut. 

317. Pressure Roller Release Lever Shafts 

(fig. 237) 

a. Preparation. The typing unit may be on 
or off the base. 

b. Requirements. With the inner surface of 
the paper chute mounting extensions against the 
casting, the outer ends of the release lever shafts 
should project beyond the outer surfaces of the 
paper chute mounting extensions by not more 
than % 4 to % 2 inch. 

a. Adjustment. Position the release lever 
shafts by loosening their setscrews and moving the 
shafts as required. Tighten the setscrews. 

318. Paper Chute Springs Tension 

(B, fig. 239) 

a. Preparation. The typing unit may be on 
or off the base. 

b. Requirements. With the pressure roller re- 
lease shaft arm in its rear position, hook an 
8-ounce scale over the rear edge of the paper 
chute, midway between the side frames, and pull 
at right angles to the rear flat surface. A pull of 
2 to 4 ounces is required to start the paper chute 
moving. 

c. Adjustment. If the paper chute springs 
fail io meet requirements, replace with new 
springs. 

319. Paper Chute Adjustment 

With one side of the paper chute touching its 
associated end boss on the platen crossbar, the 
other side of the chute should touch or be within 
0.004 inch of touching its associated end boss; also, 
when one or both sides of the paper chute are 
touching their associated end bosses on the platen 
crossbar, there should be some clearance, not more 
than 0.020 inch, between the front edge of the 
paper chute and the surface of the platen. To 
adjust, bend the chute manually to meet the above 
requirements. Rotate the platen shaft to see that 
the paper chute does not bind the platen. 



320. Paper Fingers 

(B, fig. 239) 

Xoto. Omit Oils adjustment If the teletypewriter is 
equipped with sprocket feed mechanism. 

a. Pkeparation. The typing unit may be on or 
off the base. 

b. Requirements. With both paper fingers 
resting against the platen, the paper finger shaft 
stop arm should clear its stop post 0.004 to 0.020 
inch. When paper 8y 2 inches wide is used, the 
outer edge of the lower portion of each finger 
should be within % 2 inch of the end of the rubber 
portion of the platen and should not extend be- 
yond the end of the rubber portion. When paper 
less than Sy 2 inches wide is used, the left finger 
should be moved inward correspondingly. 

c. Ajustment. Loosen the right paper finger 
setserew and position the right paper finger to 
provide the specified clearance between the paper 
finger shaft stop arm and the stop post Tighten 
the setserew. Set the left paper finger, in the 
same manner, to correspond to the width of the 
paper. 

321. Paper Fingers Shaft Spring Tension 

(B, fig. 239) 

a. Preparation. The typing unit may be on or 
off the base. 

b. Requirements. Hook a 32-ounce scale over 
the paper finger shaft stop arm, just above the stop 
post, and pull in line with the spring. A pull of 
14 to 18 ounces should be required to start the stop 
arm moving. 

c. Adjustment. If the paper finger shaft 
spring fails to meet requirements, replace it with 
a new spring. 

322. Paper Straightener Rod Stops 

(B, fig. 230) 

a. Preparation. The typing unit may be on or 
off the base. 

6. Requirements. When the paper straight- 
ener rod is in its extreme upward position, the 
clearance between the straightener rod and the 
blocking edge of the stops should be 0.030 to 0.050 
inch. 

c. Adjustment. Loosen the paper straight- 
ener rod stops mounting screws and position the 
stops by means of their slots. Tighten the mount- 
ing screws. 
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Figure 239. Paper ehvle, paper fingers, anl paper straightener rod. 
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323. Paper Straightener Rod Springs Tension 

(B, fig. 239) 

a. Preparation. The typing unit may be on or 
off the base. 

6. Requirements. Hook a 3'2-ounce scale over 
the ends of the paper straightener rod levers where 
the springs are hooked and pull in line with the 
springs. A pull of 8 to 12 ounces is required to 
start the levers moving. 

c. Adjustment. If either paper straightener 
rod spring fails to meet requirements, replace the 
defective spring. 

324. Paper Guides 

(A, fig. 239) 

a. Preparation. The typing unit may be on or 
off the base. 

b. Requirements. The outer side of each paper 
guide should be 0.040 to 0.050 inch from the 
shoulder on its end of the straightener rod. 

c. Adjustment. Position the paper guides on 
the shaft by loosening the paper guide sctscrews 
and moving the guides as required. Tighten the 
setscrews. 



325. Spacing Escapement Pawl Operating 

Arm 

(fig. 240) 

a. Preparation. Install the typing unit on tho 
base. 

b. Requirements. Select the LINE FEED 
combination. Turn the governor wheel assembly 
counterclockwise with respect to the front of the 
base; this will rotate the main shaft. Rotate the 
main shaft by means of the governor wheel as- 
sembly until the function-lever bail rests on the 
line-feed function lever. There should be 0.020- 
to 0.040-inch clearance between the rear spacing 
escapement pawl and tho low part of tho spacing 
escapement ratchet. 

c. Adjustment. Loosen the spacing escape- 
ment pawl operating arm mounting screws and po- 
sition the arm. Tighten the mounting screws. 

326. Spacing Escapement Pawl Spring Ten- 

sion 

(fig. 240) 

a. Preparation. The typing unit is removed 
from the base. 

b. Requirements. Rotate the main shaft until 
the printing bail is in its extreme rear position. 
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cing escapement pawls. 



Hook a 32-ounce scale under the front spacing es- 
capement pawl at the point where the pawl rests 
against the escapement pawl operating arm; pull 
straight up. A pull of 10 to 14 ounces should be 
required to start the pawl moving. 

c. Adjustment. If the spacing escapement 
pawl spring fails to meet requirements, replace it 
with a new spring. 

327. Margin-Bell Hammer 

(fig. 241) 

a. Preparation. The typing unit may be on or 
off the base. 

b. Requirements. With the bell hammer arm 
resting against the stop post, the clearance be- 
tween the bell and the bell hammer should be 
0.020 to 0.060 inch. 

c. Adjustment. Bend the bell hammer arm 
along its entire length, avoiding a sharp bend at 
any point. 



328. Margin-Bell Hammer Spring Tension 

(fig. 241) 

a. Preparation. The typing unit may be on or 
off the base. 

b. Requirements. Hook a 32-ounce scale over 
the bell hammer arm directly below the spring 
and pull in line with the spring. A pull of 10y 2 
to 13 J /2 ounces should be required to start the arm 
moving. 

c. Adjustment. If the margin-bell hammer 
spring fails to meet requirements, replace it with 
a new spring. 

329. Signal Bell Hammer Spring Tension 

(A, fig. 242) 

a. Preparation. The typing unit may be on or 
off the base. 

b. Requirements. With the bell latch bar in 
its latched position, hook an 8-ounce scale over the 
upper end of the bell hammer arm extension. Pull 
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f~* at right angles to the inner straight edge of the 
extension. A pull of 3 to 5 ounces should be re- 
quired to start the bell hammer moving. 

o. Adjustment. Replace with a new spring if 
the signal bell hammer spring fails to meet require- 
ments. 

330. Signal Bell Latch-Bar Latch Shims 

(A, fig. 242) 

«. Preparation. Remove the typing unit from 
the base and place the unit on its right side. 

b. Requirements. With the platen in the 
LTRS position (down), set up the letter S com- 
bination; rotate the main shaft until the printing 
bail is in its extreme forward position. When the 
front shoulder of the bell latch bar is fully latched 
on its latch, the clearance between the bell latch 
bar and the lobe on the rear extension of the bell 

« function lever should be 0.004 to 0.010 inch. 

c. Adjustment. Add or remove shims between 
the latch and the function-lever comb. 

331. Signal Bell Latch-Bar Latch 

(A, fig. 242) 

r^ a. Preparation. The typing unit is resting on 

its right side. 

b. Requirements. With the main shaft rotated 
until the function bail is in its extreme rear posi- 
tion, there should be a clearance of 0.010 to 0.020 
inch between the front shoulder of the bell latch 
bar and its latch. When checking this clearance, 
the shoulder on the bell reset bar should be fully 
engaged with the function-bail blade. 

e. Adjustment. Loosen the mounting screws 
and position the bell latch-bar latch toward the 
front or rear by means of its mounting slots. 
* Tighten the mounting screws. 

332. Signal Bell Hammer Backstop 

(A, fig. 242) 

a. Preparation. The typing unit may be on or 
off the base. 

6. Requirements. With the bell latch bar in 
its latched position, the clearance between the bell 
hammer arm extension and the bell operating lever 
should be 0.020 to 0.040 inch. 

C. Adjustment. Loosen the mounting screws 
and position the backstop by means of its mount- 
f"- ing slots. Tighten the mounting screws. 



333. Signal Bell Operating-Lever Spring Ten- 
sion 

(A, fig. 242) 

a. Preparation. The typing unit may be on or 
off the base. 

b. Requirements. Unhook the bell reset-bar 
spring. With the rear shoulder of the bell latch 
bar resting against the bell latch-bar latch, hook 
a 12-pound scale under the head of the bell oper- 
ating-lever screw and pull parallel to the latch 
bar. A pull of IVi to 2% pounds should be re- 
quired to start the lever moving. Reltook the bell 
reset-bar spring. 

c. Adjustment. Replace the spring if the sig- 
nal bell operating-levor spring fails to meet re- 
quirements. 

334. Signal Bell Reset-Bar Spring Tension 

(B, fig. 242) 

a. Preparation. The typing unit is removed 
from the base. Place the typing unit on its right 
side. 

b. Requirements. Rotate the main shaft until 
the function bail is in its extreme forward posi- 
tion. With the front shoulder of the latch bar 
resting against the latch, hook an 8-ounce scale 
over the reset bar, just in front of the shoulder, 
and pull at right angles to the reset bar. A pull 
of 3 to 5 ounces should be required to start the reset 
bar moving. 

c. Adjustment. Replace the spring if the sig- 
nal bell reset-bar spring fails to meet requirements. 

335. Signal Bell Function-Lever Spring Ten- 

sion 

(A, fig. 242) 

a. Preparation. The typing unit is resting on 
its right side. 

b. Requirements. Select any character and 
rotate the main shaft until the bell function lever 
rests against the vanes, but is not selected. Hook 
a 12-pound scale over the rear extension of the bell 
function lever, just in front of the lobe that en- 
gages the bell latch bar, and pull at right angles 
to the lever. A pull of 1% to 2% pounds should 
be required to start the lever moving. 

c. Adjustment. Replace with a new spring if 
the signal bell function-lever fails to meet require- 
ments. 
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336. Carriage-Return Latch-Bar Latch Shims 

(% 243) 

a. Preparation. The typing unit is resting on 
its right side. 

b. Requirements. With the letter O combina- 
tion selected and the main shaft rotated until the 
printing bail is in its extreme forward position, 
there should be 0.004- to 0.010-inch clearance be- 
tween the carriage-return latch bar and the lobe 



on the rear extension of the carriage-return func- 
tion lever. When checking this clearance, the 
shoulder on the carriage-return latch bar should 
be fully latched on the latch similar to the signal 
bell latch-bar latch shims adjustment (par. 330 
and A, fig. 242). 

c. Adjustment. Add or remove shims between 
the carriage-return latch-bar latch and the func- 
tion-lever comb. 
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Figure 243. Carriage-return mechanism. 
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- 337. Carriage-Return Latch-Bar Latch 
(fig. 243) 

a. Preparation. The typing unit is resting on 
its right side. 

b. Requirements. With the main shaft rotated 
until the function bail is in its extreme rear posi- 
tion, the clearance between the shoulder on the 
carriage-return latch bar and the latch should be 
0.010 to 0.020 inch. When checking this clear- 
ance, the shoulder on the carriage-return reset bar 
should be fully engaged with the function-bail 
blade (similar to the signal bell latch-bar adjust- 
ment) (A, fig. 242). 

c. Adjustment. Loosen the mounting screws 
and position the latch to front or rear by means of 

.? its mounting slots. Tighten the mounting screws. 



338. Carriage-Return Lock-Bar Latch Eccentric 
Screw 

(fig. 244) 

a. Preparation. The typing unit may be on or 
off the base, and the rear of the unit toward the 
operator. 

b. Requirements. With the front end of the 
dash-pot lever held in its extreme left position, 
clearance between the lower edge of the carriage- 
return lock-bar latch and the upper edge of the 
lock bar should be 0.006 to 0.015 inch. When 
checking this clearance, take up all the play be- 
tween the lock bar and the shoulder stud in a direc- 
tion to make the clearance a minimum. 

c. Adjustment. Adjust by means of the lock- 
bar latch eccentric screw. There are two posi- 
tions of the lock-bar latch eccentric screw at which 
proper adjustment can be obtained. Use the posi- 
tion which gives the greater tension to the latch 
spring. 
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339. Carriage-Return Lock-Bar Latch Spring 

Tension 

(fig. 244) 

a. Preparation. The typing unit may be on or 
off the base, and the rear of the unit toward the 
operator. 

b. Requirements. With the carriage-return 
lock-bar latch unlatched, resting on the upper part 
of the carriage-return lock bar, hook a 32-ounce 
scale over the latch, just below the spring, and pull 
parallel to the lock bar. A pull of 7 to 10 ounces 
should be required to start the latch moving. 

c. Adjustment. If the carriage-return lock-bar 
latch spring fails to meet requirements, replace it 
with u new spring. 

340. Carriage-Return Lock Bar 

(figs. 243 and 244) 

a. Preparation. Remove the typing unit from 
the base. 

b. Requirements. With the carriage-return 

lock bar in its latched position and the shoulder of 
the lock bar held agains the edge of the latch, the 
clearance between the teeth of the carriage-return 
clutch members should be 0.010 to 0.020 inch. 

c. Adjustment. To obtain the required clear- 
ance, adjust the length of the lock bur. 

(1) Before adjusting the length of the lock 
bar, take up the play between the car- 
riage-return clutch-driven member and 
its mounting screw, as follows: 
(a) Place tho typing unit on its back. 
(6) Rotate the spacing shaft until the 
mounting screw of the carriage-return 
clutch-driven member is accessible, 
(c) Operate the dash-pot lever to engage 
the clutch teeth. 
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Figure 2^. Lock-bar latch. 



(d) Loosen the carriage-return clutch- 
driven member mounting screw. Ro- 
tate the spacing gear in a clockwise di- 
rection, as viewed from the right with 
respect to the front of the typing unit, 
until all the play between the clutch- 
driven member and its mounting screw 
has been taken up. Tighten the 
mounting screw. 

(e) Place the typing unit in its normal up- 
right position, with the rear of the unit 
toward the operator. 

(2) Adjust the length of the lock bar by 
means of its sliding joint. 

341 . Carriage-Return Operating-Lever Stop 

Screw 

(figs. 243 and 244). 

a. Preparation. The typing unit is removed 
from the base. 

b. Requirements. With the CAR RET com- 
bination selected and the main shaft rotated until 
the carriage-return function lever just trips the 
carriage-return latch bar off its latch, there should 
be some clearance, not more than 0.020 inch, be- 
tween the lock-bar shoulder and the edge of the 
dock-bar latch. When checking this clearance, 
take up all the play in the lock-bnr connections in 
a direction to make the clearance a minimum. 
This can be done by pulling outward on the lock 
bar. 

e. Adjustment. Change the height of the 
carriage-return operating-lever stop screw. 

342. Carriage-Return Reset-Bar Spring Ten- 

sion 

(%• 243) 

a. Preparation. Place the typing unit on its 
right side. 

b. Requirements. Move the function bail to 
its extreme forward position, and trip the car- 
riage-return latch bar off its latch. Hook an 8- 
ounce scale over the reset bar, just in front of the 
shoulder, and pull horizontally at right angles to 
the reset bar. A pull of 3 to 5 ounces should be 
required to start the reset bar moving. 

c. Adjustment. If the carriage-return reset- 
bar spring fails to meet requirements, replace it 
with a new spring. 



343. Carriage-Return Function-Lever Spring 

Tension 

(fig. 243). 

a. Preparation'. The typing unit is resting on 
its right side. 

b. Requirements. Select any character and 
rotate the main shaft until the carriage-return 
function lever is resting against the vanes, but not 
selected. Hook a 12-pound scale over the rear 
extension of the function lever, just in front of 
the lobe that engages the latch bar, and pull at 
right angles to the lever. A pull of 1% to 2% 
pounds should be required to start the function 
lever moving. 

c. Adjustment. If the carriage-return func- 
tion-lever spring fails to meet requirements, re- 
place it with a new spring. 

344. Carriage-Return Operating-Lever Spring 

Tension 

(fig. 243) 

a. Preparation. The typing unit is resting on 
its right side. 

b. Requirements. With the shoulder of the 
carriage-return latch bar against its latch and the 
carriage-return operating-lever spring unhooked 
from the spring post, hook a 12-pound scale in the 
carriage-return operating-lever spring eye. A 
pull of 5 to 7 pounds should be required to stretch 
the spring to position length. Rehook the car- 
riage-return opcrating-levcr spring. 

c. Adjustment. If the carriage-return oper- 
ating-lever spring fails to meet requirements, re- 
place it with a new spring. 

345. Carriage-Return Clutch Spring Com- 

pression 

(figs. 243 and 245) 

a. Preparation. The typing unit is resting on 
its right side. 

b. Requirements. With the shoulder of the 
carriage-return latch bar resting against its latch 
and the carriago-return lock-bnr latch held away 
from the lock bar, apply a 12-pound push scale 
to the end of the carriage-return clutch fork 
which engages the latch link, and push downward 
as nearly in line with the latch link as possible. 
A pressure of 1% to 2y 2 pounds should be re- 



266 



o 



r^ 



r* 




l'/ 2 TO 2'/ 2 LBS TO START 
DRIVING CLUTCH MEMBER MOVING 



DRIVING CLJTCH MEMBER 
DRIVEN CLUTCH MEMBER 



CARRIAGE -RETURN CLUTCH FORK 



Figure 2J/5. Carriage-return clutch spring compression. 



quired to start the clutch driving member moving 
away from the driven member. 

c. Adjustment. If the carriage-return clutch 
spring fails to meet requirements, replace with a 
new spring. 

346. Dash-Pot Lever Spring Tension 

(fig. 244) 

a. Preparation. The typing unit may be on 
or off the base. 

b. Requirements. Unhook the dash-pot lever 
spring from the spring post on the dash-pot lever, 
and hook a 32-ounce scale in the spring eye. With 
the front end of the dash-pot lever in its extreme 
right position, a pull of 1G to 22 ounces should be 
required to stretch the spring to its position 
length. Rehook the dash-pot lever spring. 

c. Adjustment. If the dash-pot lever spring 
fails to meet requirements, replace it with a new 
spring. 



347. Spacing Stop-Lever Bracket 

(fig. 246) 

a. Preparation. The typing unit is removed 
from (lie base; the rear of the unit is toward the 
operator. 

b. Requirements. 

(1) The lower end of the spacing stop lever 
should clear the driving disk of the main 
shaft 0.060 to 0.080 inch. 

(2) With the stop lever held against the stop 
on the bracket by the stop-lever spring, 
there should be a clearance of 0.040 to 
0.080 inch between the lower left edge of 
the stop lever and right side of a tooth 
on the spacing stop sleeve, when the tooth 
is opposite the lever. 

c. Adjustments. 

( 1 ) Loosen the mounting screws and move the 
stop-lever bracket up or down in its en- 
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Figure 2'i(i. Spacing slop mechanism. 
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larged mounting holes to meet the first 
requirement (1(1) above). 

(2) Move the stop-lover bracket horizontally 
to meet the second requirement (6(2) 
above) . 

(3) Tighten the mounting screw. 

348. Spacing Stop-Lever Spring Tension 

(fig. 24G) 

a. Preparation. The typing unit is removed 
from the base : the rear of the unit is toward the 
operator. 

b. Requirements. Hook a 32-ounce scale over 
the upper end of the stop lever, and pull hori- 
zontally toward the right. A pull of 8 to 12 ounces 
should be required to start the lever moving. 

c. Adjustment. If the spacing stop-lever 
spring fails to meet requirements, replace it with 
a new spring. 

349. Carriage Guide Screws 

(fig. 214) 

a. Preparation. Place the type-bar carriage 
on the typing unit. The typing unit may be on or 
off the base. 

i. Requirements. With the printing bail in 
its extreme rear position, there should be some 
clearance, not more than 0.008 inch, between the 
upper surface of the guide screwheads and the 
upper surface of the groove in the front carriage 
track. Check for this clearance along the entire 
travel of the carriage. 



e. Adjustment. Loosen the locknuts and turn 
the locknuts. 

350. Code Bars and Bell Cranks 

(fig. 247) 

a. Preparation. Place the type-bar carriage 
on the typing unit and then place the typing unit 
on the buso. 

b. Requirements. Alternately select the LTRS 
and blank combinations and turn the main shaft 
until the function levers are lifted from the rear 
edges of the vanes. When this is done, code bars 
should be carried firmly against their stops in both 
marking and spacing positions. Select the LTRS 
combination, move the vanes one by one from 
marking to spacing position, and let the vanes 
return slowly to the marking position. Check any 
code bare which are not carried firmly against their 
stops. Set up the blank combination, and repeat 
the operation. Again check any code bars not 
carried firmly against their stops. 

c. Adjustments. 

(1) If all the code bars arc carried against 
the stops in the spacing position and not 
in the marking position, or vice versa, 
loosen the mounting screws and move the 
bell crank mounting plate up or down. 
Moving the plate up will cause the bars 
to move farther toward the left (toward 
the marking position). 
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Figure 2}7. Code bar and bell crank. 
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Figure 2^8. Spacing rack. 



/some backlash, 
[not more than 0.006 " 



(2) If only one or two code bars fail to be 
carried firmly against their stops in both 
marking and spacing positions, correct 
the travel of the code bars by turning the 
bell crank eccentric bushings. 
v (3) Make sure that the upper ends of the 

bell cranks do not engage the code bars 
deeply enough to bind. 

351. Spacing Rack 

(fig. 248) 

a. Preparation. The type-bar carriage is in 
place on the typing unit. The typing unit may 
be on or off the base. 
^ b. Requirements. There should be some back- 

lash, not more than 0.006 inch, between the spacing 
gear and the spacing rack along the entire travel 
of the rack. 

c. Adjustment. Loosen the spacing rack 
mounting screws and move the rack toward the 
front or rear of the type-bar carriage. Tighten 
the mounting screws. 

352. Locking Function-Lever Spring 

(fig. 218) 

a. Preparation. The type-bar carriage is 
placed on the typing unit. The typing unit may 
be on or off the base. 

b. Requirements. Turn the main shaft until 
the printing bail is in its extreme rear position. 
Unhook the locking function-lever spring from 
the spring plate and hold the locking function 
lever against its pivoting shaft. Hook a 12-pound 
scale in the locking function-lever spring eye. A 
pull of 2y 2 to 'iy s pounds should be required to 
stretch the spring to position length. Rehook 
the spring. 

f-*. c. Adjustment. Replace with a new spring. 



353. Sixth Vane Detent Spring 

(fig. 216) 

a. Preparation. Remove the typing unit from 
the base. 

b. Requirements. Hook an 8-ounce scale in the 
sixth vane detent spring hole and pull in line 
with the spring toward the rear of the typing 
unit. A pull of 6 to 8 ounces should be required 
to start the roller moving away from the sixth 
vane. 

o. Adjustment. Replace with a new spring 
if requirements are not met. 

354. Carriage-Return Spring Drum 

(fig. 160) 

a. Preparation. The typing unit may be on or 
off the base. The type-bar carriage must be on 
the typing unit. 

b. Requirements. Rotate the main shaft until 
the printing bail is in its extreme rear position. 
Hold the carriage-return lock bar approximately 
in its latched position so as to disengage the car- 
riage-return clutch teeth, and hold the dash-pot 
lever in its operated position. Hook a 12-pound 
scale over the lower part of the right ribbon-spool 
bracket and pull in a line parallel to the carriage 
track. A pull of 3% to 4V4 pounds should be re- 
quired to start the type-bar carriage moving away 
from its extreme left position. 

c. Adjustment. To increase the tension, wind 
up the carriage-return spring by turning the cen- 
ter shaft of the drum. To decrease the tension, 
operate the carriage-return drum escapement 
lever. 

355. Paper Spindle Drag Spring Adjustment 

(fig. 249) 

a. Preparation. 
or off the base. 



The typing unit may be on 
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Figure 24H. Paper spindle. 



b. Requirements. Insert an empty paper 
spindle in the slots and lock the spindle in place 
with the retaining plates. With both ends of the 
spindle shaft in the bottoms of their slots, apply 
the push end of a 12-pound scale io the left end of 
the paper spindle shaft and push toward the right 
side of the typing unit. A pressure of 5 to 8 
pounds should be required to start the spindle 
moving. 

c. Adjustment. Bend the spindle drag spring. 

356. Platen Friction Assembly 

(% 250) 

a. Preparation. The typing unit may be on 
or oil the base. 

0. Requirements. Move the pressure roller 
release shaft arm to its extreme rear position. Un- 
hook the line-feed detent-lever spring, and place 
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FRICTION-ASSEM 
SETSCREWS 

TM22I5-I85 
Figure 250. Platen friction assembly. 



the platen handle straight up. Hook a 32-ounce 
scale at the end of the crank handle and pull hori- 
zontally toward the front of the typing unit. A 
pull of 5 to 9 ounces should be required to start the 
platen rotating. Rehook the line-feed detent- 
lever spring. 

c. Adjustment. Increase or decrease the 
amount of friction by turning the adjusting nuts 
on the friction assembly. 

357. Send-Receive T Lever Friction Washer 

(A, fig. 251) 

a. Preparation. The typing unit is removed 
from the base. 

b. Requirements. With the printing bail in its 
extreme rear position, move the T lever so that 
the clearance between the T lever and the uni- 
versal function-lever extension is 0.040 to 0.060 
inch. Hook an S-ounce scale under the right ex- 
tension of the T lever, just to the left of the uni- 
versal function-lever extension, and pull straight 
up. A pull of 5 to 6% ounces should be required 
to start the lever moving. 

c. Adjustment. If requirements are not met, 
replace the friction washer. 

Note. The above adjustment applies only to old style 
units which do not have the elastic stop nut. On mills 
equipped with the 119925 elastic stop nut and 71047 shim 
in place of the K59S nut and 2191 lockwasher, the friction 
requirement of 5 to 6% ounces may be obtained by ad- 
justing the position of the stop nut. 
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Figure 2.7/. Intermediate lever. 



358. Universal Function-Lever Spring Tension 

(A, fig. 251) 

a. Preparation. The typing unit may be on or 
off the base. 

h. Requirements. With the printing bail in its 
extreme rear position, hook a 32-ounce scale under 
the extreme front end of the universal function- 
lever extension and pull straight up. A pull of 
14 to 17 ounces should be required to start the 
lever moving. 

c. Adjustment. If the universal function- 
lever spring fails to meet requirements, replace it 
with a new spring. 

359. Blank Function-Lever Spring Tension 

(A, fig. 251) 

o. Preparation. The typing unit may be on or 
off the base. 

J. Requirements. With the printing bail in its 
extreme rear position, hook a 12-pound scale under 
the extreme front end of the blank function-lever 
extension and pull straight up. A pull of 4i/i lo C 
pounds should be required to start the lever mov- 
ing. 

c. Adjustment. If the blank function-lever 
spring fails to meet requirements, replace with a 
new spring. 



360. Send-Receive Mechanism Plate 

(fig. 228) 

a. Preparation. The typing unit is removed 
from the base. 

b. Requirements. 

(1) Select the blank combination. Rotate the 
main shaft until the blank function lever 
is completely selected. Stop rotating the 
shaft at the point where the function- 
lever bail roller just leaves the cam sur- 
face of the blank function lever. Under 
these conditions and with the left arm of 
the T lever in contact with the blank func- 
tion-lever extension, there should be some 
clearance, not more than 0.008 inch, be- 
tween the right arm of the T lever and 
the universal function-lever extension. 

Note. When setting up the above conditions 
on typing units equipped witli a blank printing 
and spacing cut-out function lever, stop rotating 
the main shaft at the point where the function- 
lever bail comes to rest on top of the blank 
printing and spacing cutout function lever. 

(2) On typing units from which the blank 
and universal function levers are omit- 
ted, the vertical clearance between both 
ends of the function-lever spring plate 
and the send-receive mechanism plate 
should be 0.020 to 0.030 inch. 

c. AD.TUSTsri.XT. Make sure that the interme- 
diate lever is clear of the function-lever extension. 



Then position the send-receive mechanism plate 
by loosening the mounting screws and moving the 
plate in its mounting slots. Tighten the mount- 
ing screws. 

361 . Right Motor-Stop Contacts 

(figs. 227 and 228) 

This adjustment applies only to teletypewriters 
equipped with a mechanical motor-stop mecha- 
nism. 

a. Preparation. The typing unit is removed 
from the base. 

b. Requirements. With the printing bail in its 
extreme rear position, the selector armature held 
in the marking (operated) position, and the inner 
motor-stop pawl engaged with its latch, there 
should be a slight clearance, not more than 0.006 
inch, between the insulated end of the light con- 
tact spring of the right motor-stop contacts and 
the upper end of the motor-stop contact lever. 

c. Adjustment. To adjust, position the right 
contact spring bracket by means of its mounting 
holes so that the contact spring mounting surface 
of the bracket is approximately parallel to the 
top edge of the send-receive mechanism plate. 
Then bend the light contact spring, if necessary, 
to obtain the required clearance. Make certain 
that the heavy contact spring does not bear against 
the light spring. With the selector armature in 
the spacing (unoperated) position, and the outer 
motor-stop pawl engaged with the latch, there 
should be a clearance of 0.015 to 0.020 inch between 
the contact points. To adjust, bend the heavy 
spring of the right motor-stop contacts. 

362. Left Motor-Stop Contacts 

(fig. 228) 

This adjustment applies only to teletypewriters 
equipped with a mechanical motor-stop mecha- 
nism. 

a. Preparation. The typing unit is removed 
from the base. 

b. Requirements. With the printing bail in its 
extreme rear position, there should be some clear- 
ance, not more than 0.006 inch, between the insu- 
lated end of the contact spring of the left motor- 
stop contacts and the lobe on the front extension 
of the motor-stop function lever. To adjust, bend 
the light contact spring to obtain the clearance, 



making sure that the heavy spring does not bear 
against the light spring. 

c. Adjustment. With the motor-stop function 
lever selected and the main shaft rotated until the 
right-hand motor-stop contact is just at the point 
of opening, the left-hand motor-stop contact 
should just close as the right-hand contact is about 
to open. To adjust, bend the heavy contact spring 
of the left-hand motor-stop contact. 

363. Intermediate Lever Stop Bracket 

(fig. 228) 

a. Preparation. The typing unit is removed 
from the base. 

b. Requirements. Select the blank combina- 
tion and rotate the main shaft until the inter- 
mediate lever toe is under the blank function-lever 
extension. Make sure that the intermediate lever 
is approximately vertical. Then select the T com- 
binat ion and rotate the main shaft until the print- 
ing bail is in its extreme forward position. Dur- 
ing this last operation, the left end of the interme- 
diate lever toe should move to a point at least i/ l6 
inch to the right of the blank function-lever 
extension. 

c. Adjustment. Position the intermediate 
lever stop bracket by means of its mounting slots. 

364. Intermediate Lever Spring Tension 

(A, fig. 251) 

a. Preparation. The typing unit is removed 
from the base. 

b. Requirements. With the printing bail in its 
extreme rear position, move the T lever so that 
its right end is in contact with the universal func- 
tion-lever extension; hold the reset lever so that 
its upper edge is horizontal. Hook an 8-ounce 
scale over the intermediate lever, just above the 
spring arm, and pull horizontally toward the left 
of the typing unit. A pull of % to 1% ounces 
should be required to start the lever moving. 

c. Adjustment. If the intermediate lever 
spring fails to meet requirements, replace it with 
a new spring. 

365. Motor Plate 

(fig. 252) 

a. Preparation. The typing unit is in place on 
the base. Remove the kevboard. 
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l. Requirements. 

(1) Face the front of the base unit and visu- 
ally check the alinement of the main- 
shaft gear and the motor pinion. The 
alinement of the gear and pinion should 
be such that a line through the center 
of the gear coincides with a line through 
the vertical diameter of the pinion (fig. 
190) 

(2) There should be a barely perceptible 
amount of backlash between the motor 
pinion and the highest point on the main 
shaft gear. 

c. Adjustments. 

(1) To adjust the alinement of the main- 
shaft gear and motor pinion, proceed as 
follows, for motors not having elongated 
mounting holes: 

(a) Remove the typing unit from the tele- 
typewriter base. 

(J) Loosen the four motor mounting 
scrows. 

(c) Replace the typing unit on the tele- 
typewriter base. 

(d) Shift the motor by taking up the play 
between the drilled motor mounting 
holes and the motor mounting screws 
until the center lines of the gear and 
pinion coincide as described in &(1) 
above. If there is insufficient play in 
the motor mounting holes to permit the 
motor to be shifted sufficiently to pro- 
vide proper alinement, loosen the three 
motor plate mounting screws and shift 
the motor to obtain the best possible 
alinement of the main-shaft gear and 
motor pinion. Tighten the motor 
plate mounting screws. 

(e) See that the edges of the motor base 
are parallel to the respective edges of 
the motor plate. 

(/) Remove the typing unit. 
(g) Tighten the four motor mounting 
screws. 

(2) For motor having elongated mounting 
holes, the adjustment procedure will be 
the same except that in the usual case the 
elongated mounting holes will permit 
sufficient play to provide proper aline- 
ment of the gear and pinion, and it will 
be unnecessary to use the motor plate 
mounting screws as an aid in obtaining 



an alinement. To correct the amount of 
backlash, proceed as follows: 

(a) Loosen the rear motor plate mounting 
screw and the locknut on the motor 
plate adjusting screw. Slightly loosen 
the two front motor plate mounting 
screws to prevent stripping the threads 
while making the adjustment. 

(6) Replace the typing unit and tighten 
the three typing unit mounting screws. 

(c) By means of the motor plate adjusting 
screw, adjust the vertical position of 
the motor pinion until there is a barely 
perceptible amount of backlash be- 
tween the motor pinion and the highest 
point on the main-shaft gear. The 
highest point may be found by rotat- 
ing the main shaft for one complete 
revolution. 

(d) Start the motor and carefully readjust 
the vertical position of the motor pin- 
ion by means of the adjusting screw 
until the gear noise is reduced to a 
minimum. 

(e) Tighten the three motor plate mount- 
ing screws and the adjusting screw 
locknat. Rccheck the backlash be- 
tween the gears. Be careful in'adjust- 
ing the vertical position of the motor 
pinion while the motor is running, to 
avoid damaging the main-shaft gear 
and reducing the speed of or over- 
loading the motor as the result of too 
close a mesh between the gear and the 
pinion. 
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Figure 252. Motor plate. 
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366. Send-Receive Reset Lever Upper Adjust- 

ing Screw 

(B, fig. 251) 

a. Preparation. Install the typing unit on the 
base. 

b. Requirements. There should be 0.004- to 
O.OOG-inch clearance between the upper edge of the 
intermediate lever toe and the bottom of the blank 
function-lcvor extension wbon the printing bail is 
in its extreme rear position, the send-receive lever 
is in the SEND (up) position, and the toe of the 
intermediate lever is moved under the blank func- 
tion-lever extension. Select the T combination 
and rotate the motor until the intermediate lever 
is moved to a position where the blank function- 
lever extension overlaps the toe of the intermediate 
lever by one-half the thickness of the blank func- 
tion-lever extension. 

o. Adjustment. Raise or lower the reset lever 
upper adjusting screw to obtain the required 
clearance. 

367. Send-Receive Reset Lever Lower Adjust- 

ing Screw 

(A, fig. 253) 

Omit this adjustment when the typing unit is 
not equipped with a mechanical motor-stop 
merchanism. 

a. Preparation. The typing unit is in place 
on the base. 

b. Requirements. Place the platen in the 
I/TKS position (down). Select the STOP com- 
bination. Rotate the motor until the printing bail 
is in its extreme forward position. Under these 
conditions and with the scnd-rcccivo level (A, 
fig. 253) in the SEND position (up), there should 
be some clearance, not more than 0.002-inch, be- 
tween the head of the lower adjusting screws and 



the lower surface of the front extension of the 
motor-stop function lever. 

c. Adjustment. Raise or lower the reset level 
lower adjusting screw to obtain the required 
clearance. 



Reset Lever Down-Stop 



368. Send-Receive 

Screw 

(A, fig. 253) 

a. Preparation. The typing unit is in place on 
the base. 

5. Requirements. With the send-receive lever 
in the SEND position (up) and the toe of the in- 
termediate lever under the blank function-lever 
extension, select the blank combination and rotate 
the main shaft until the function-lever bail roller 
just leaves the cam surface of the blank function 
lever. Depress the break key and immediately re- 
lease it. The stop-lever plate should just latch the 
upper contact lever. On bases equipped with a 
send-receive-brcak mechanism having two lower 
contacts, the safety pawl should latch the operating 
lever. There should not lw more than 0.002-inch 
clearance between the stop-lever plate and the 
upper contact lever or between the safety pawl 
and the operating lever on bases equipped with a 
send-receive-break mechanism having two lower 
contacts. 

c. Adjustment. Raise or lower the reset lever 
down-stop screw. 

369. Left Margin Adjusting Screw 

(fig. 244) 

a. Preparation. The type-bar carriage is on 
the typing unit, and the typing unit is on the base. 

b. Requirements. The left edge of the letter 
M should print % inch, plus or minus VU inch, 
from the left edge of the platen, when used as the 
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Figure 253. Hen<:t lever adjustments. 
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first character in lines of 72-character length. 
When lines of 76-character length are required 
or when adjusting typing units that print G char- 
acters to the inch instead of the standard 10, the 
left edge of the letter M should print iy 1G inch, 
plus or minus >/ 18 inch, from the left edge of the 
platen. 

c. Adjustment. To adjust, turn the left margin 
adjusting screw inward and lock the carriage in 
place by operating the dash-pot lever so that the 
carriage will be in a position to print the letter M 
the required distance from the left edge of the 
platen. Make sure that the carriage clutch mem- 
bers are fully engaged. Then reposition the ad- 
justing screw so that when the locknut is slightly 
j- tightened to take up end play in the threads and 

a horizontal pull of 8 pounds is exerted on the 
dash-pot lever, there is a slight clearance, not 
more, than 0.002 inch, between the end of the screw 
and the dash-pot lever. The horizontal pull can 
be applied with a 12-pound scale at right angles 
to the curved surface, % 2 'no' 1 behind the margin 
and adjusting screw. Turn the left margin ad- 
justing screw one-sixth turn in a direction to elimi- 
nate this clearance and tighten the locknut. 

370. Right Margin Adjusting Screw 

(fig. 246) 

a. Preparation. Install the type-bar carriage 
on the typing unit and the typing unit on the base. 

6. Requirements. The teletypewriter normally 
should print 72 characters on a line (44 characters 
for typing units that print G characters to the inch 
instead of the standard 10) before spacing is 
blocked by the spacing stop pawl. 

c. Adjustment. Return the carriage to the left 
end of the line and back off the right margin ad- 
justing screw. Then, with the right margin 
adjusting screiv arm in engagement with its detent, 
space the carriage one space less than the number 
of characters desired per line ; that is, 71 spaces for 
normal lines of 72 characters. The carriage should 
then be in position to print the last character for 



the desired length of line. Adjust the stop screw 
so that the spacing stop lever is moved within 
0.015 inch to 0.030 inch from a projection on the 
spacing stop sleeve. AVhen printing 72, 76, or 44 
characters per line, pile-ups should occur on the 
73d, 77th, and 45th characters, respectively. 

371. Ribbon-Oscillator Lever 

(%• 254) 

a. Preparation. The type-bar carriage is on 
the typing unit, and the typing unit is on the base. 

b. Requirements. With the ribbon lock-out 
bar in its unoperated position (pulled out toward 
the right) , the ribbon should cover fully any char- 
acter as it is being printed. When the printing 
has been completed and the main-shaft clutch has 
disengaged, the top edge of the ribbon should not 
be above the bottom edge of the printed character. 

c. Adjustment. Shift the platen to the FIGS 
position (up), and loosen the ribbon-oscillator 
lever clamping screw and nut. Position the 
ribbon-oscillator lever, and tighten the clamping 
screw and nut. Check this adjustment with the 
platen in the LTBS position (down). 

372. Ribbon Lock-Out Bar 

(fig. 255) 

This adjustment applies only to teletypewriters 
equipped with the adjustable ribbon lock-out bar. 

a. Preparation. Bemove the typing unit from 
the base. 

b. Requirements. Hold the ribbon carrier 
down, and move the ribbon lock-out bar to the left 
against its stop. The ribbon should be locked far 
enough below the printing line to prevent printing 
any portion of the characters. 

c. Adjustment. Remove the ribbon, ribbon 
carrier, and type-bar guide from the adapter 
plate, and loosen the ribbon lock-out-bar adjust- 
ing screws. Move the platen to the FIGS posi- 
tion. Hold the ribbon oscillator down, and move 
the ribbon lock-out bar to the left against the 
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Figure 2.5). Itlbbon-oicillator lever. 
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Figure 255. Itilbon lock-out bar. 



RIBBON-OSCILLATOR LEVER 
TL 53660-SA 



stop; the lock-out-bar extension slides over the 
top of the ribbon oscillator. Push the lock-out- 
bar extension down so that the ribbon-oscillator 
extension is held firmly against the type-bar guide 
adapter plate. Hold the right end of the ribbon 
lock-out bar down, and tighten the lock-out-bar 
adjusting screws. Replace the type-bar guide, the 
ribbon carrier, and the ribbon. With the ribbon 
lock-out bar in its operated position, hook a 12- 
pound scale over the end of the ribbon lock-out 
bar, and pull directly in line with the bar. A pull 
of not more than 5 pounds should be required to 
move the lock-out bar to its unoporated position. 

373. Spacing Clutch Torque 

(fig. 256) 

a. Preparation. The type-bar carriage is on 
the typing unit, and the typing unit is on the base. 

b. Requirements. Run the motor for at least 
10 minutes. Operate the lock bar. Hook a 32- 
ounce scale at the bottom of the uppermost pro- 
jection on the spacing-stop sleeve. Pull horizon- 



tally toward the rear of the typing unit until the 
leading edge of the spacing-stop sleeve is approx- 
imately vertical. With the main shaft turning, 
a pull of 18 to 24 ounces should be required to 
hold the spacing-stop sleeve stationary. 

c. Adjustment. Saturate the felt washer with 
proper lubricating oil and reoheok the require- 
ment (b above). If the requirement is not met, 
replace the spacing clutch spring with a new 
spring. 

374. Margin Signal Bell 

(fig. 241) 

a. Preparation. The type-bar carriage is on 
the typing unit, and the typing unit is on the 
base. 

6. Requirements. The bell should ring on the 
66th printed character for lines of 72-character 
length, on the 70th printed character for lines of 
76-charactcr length, and on the 39th printed char- 
acter for lines of 44-character length. 

e. Adjustment. Return the carriage to the left 
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Flume 256. Main-shajt spacing clutch. 
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end of the line. Then space the carriage 66, 70, 
or 39 spaces to the right, depending on the length 
of line being printed. Loosen the margin bell cam 
thumbscrew and adjust the cam so that its right 
side is in contact with the margin bell pawl; 
tighten the thumbscrew (fig. 241). 

375. Selector Clutch Torque 

(fig. 257) 

a. Preparation. The type-bar carriage is on 
the typing unit, and (he typing unit is on the base. 

b. Requirements. Run the motor for at least 
10 minutes. Hook a 32-ounce scale to the selec- 
tor-cam sleeve stop arm. A pull of 14 to 18 ounces 
should be required to hold the sleeve stationary. 

c. Adjustment. Saturate the felt washers 
with the proper lubricating oil and recheck the 
requirement (b above). If the requirement is not 
met, replace the cam-sleeve spring with a new 
spring or refer to (1) and (2) below. 



(2) On units equipped with the 72515 nut and 
the 72517 keyed nut, the selector clutch 
torque may be adjusted by the use of 
shims which may be placed between the 
clutch spring and the 72515 nut. Remove 
the selector clutch spring from the shaft 
to apply the shims. Shims are available 
under the following numbers: 

96763 shim (0.012-inch thick) 

96764 shim (0.016-inch thick) 

96765 shim (0.020-inch thick) 

376. Bail-Cam Unit Friction Clutch Torque 

(fig- 257) 

a. Preparation. The type-bar carriage is on 
the typing unit, and the typing unit is on the base. 

b. Requirements. Remove the function-bail 
spring, and hold the printing bail away from 
its adjusting screw. 'With the teletypewriter 
running on a closed line (selector magnet cner- 
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Figure 257. Bait-cam and selector-cam friction clutch. 
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(1) A more convenient method of regulating 
the selector clutch torque has been devised 
by the substitution of a 119540 keyed nut 
and a 119541 capstan nut for the 72515 
nut and the 72517 keyed nut on the main 
shaft. When these new parts are pres- 
ent, the torque may be regulated by ro- 
tating the capstan nut in the proper di- 
rection (fig. 258). When adjusting the 
clutch torque, a minimum of 0.010-inch 
clearance must be maintained between the 
capstan nut and the ball bearing to pre- 
vent the nut from locking against the 
outer race. 
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Figure 258. Selector clutch torque nuts. 
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gized or selector armature held in marking posi- 
tion by a toothpick to simulate a closed line), hook 
a 32-ounce scale over the screwhead on the cam 
unit and pull horizontally at right angles to the 
main shaft. A pull of 20 to 24 ounces should be 
required to move the cam in a direction opposite 
its normal direction of rotation. 

c. Adjustment. Saturate the felt washer with 
the proper power lubricating oil and recheck the 
requirement (b above). If the requirement, is not 

met, replace the bail-cam spring with a new spring. 

377. Dash-Pot Vent Screw 

(fig. 244) 

a. Preparation. The type-bar carriage is on 
the typing unit, and the typing unit is on the base. 

b. Requirements. When the carriage-return 
lock bar is held in its latched position, the carriage 
should return from its right margin stop to its 
left margin stop without bouncing and with mini- 
mum shock. 

c. Adjustment. Loosen the dash-pot vent 
screw locknut, and turn the screw in or out as 
required. Tighten the locknut 

378. Keyboard Adjustments 

Unless otherwise specified, tests and adjust- 
ments given in paragraphs 370 through 398 are 
performed with the keyboard removed from the 
base. To remove the keyboard from the base, 
proceed as follows: 

a. Loosen the two knurled thumbscrews which 
secure the keyboard to the base. 

b. Grasp the front part of the keyboard frame 
and [lull straight out to the front. When return- 
ing the keyboard to position on the base, be sure 
the lock-loop roller is resting against the lock-loop 
cam. If the lock-loop roller is hanging down, the 
roller will bar the keyboard from sliding into 
position. 

379. Positions of Keyboard for Adjusting 

a. Adjustments in paragraphs 380 through 386 
are performed on the top of the keyboard, and the 
keyboard is placed in its normal upright position 
when these adjustments are performed. Turn 
the keyboard on its back to perform the tests and 
adjustments described in paragraph 387. 
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b. The tests and adjustments in paragraphs 378 
through 383 are preliminary to the other key- 
board adjustments and must preecdo the tests and 
adjustments which follow. The tests and adjust- 
ments described in paragraphs 378 through 398 
are interdependent. The only way in which re- 
quirements can be met is to perform these tests 
and adjustments in the order in which the para- 
graphs are presented in this text. A change in 
any one of a chain of adjustments requires that 
all related adjustments be checked. 

380. Lock-Loop Spring 

(fig. 259) 

a. Preparation. Remove the keyboard from 
the base (par. 378). 

b. Requirements. Rotate the transmitting cam 
sloovo until the lock-loop roller rests on the low 
part of its cam. Hook an 8-ounce scale in the 
lock-loop spring hole and -pull in line with the 
spring. A pull of 4 to 5 ounces should.be re- 
quired to start the lock loop moving. 

c. Adjustment. Replace with a new spring. 

381. Locking Lever Shaft Bracket 

(fig- 259) 

a. Preparation. Remove the keyboard from 
the base. 

b. Requirements. 

(1) With all the contact level's on the high 
parts of their cams, there should be some 
clearance, not more than 0.010 inch, be- 
tween the contact levers and the locking 
level's. When measuring this clearance, 
press the locking levers down by hand to 
make minimum clearance. 

(2) When the LTRS and blank keys are de- 
pressed alternately, the locking levers 
should travel the same distance on either 
side of the lock-loop blade. 

c. Adjustment. Loosen the locking lever shaft 
mounting screws and add or remove shims between 
the locking lever shaft bracket and the keyboard 
casting to meet the first requirement (6(1) above) . 
Before tightening the bracket mounting screws, 
position the bracket from side to side to meet the 
second requirement (6(2) above). 
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Figure 259. Transmitter contacts and lock loop. 
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382. Transmitting Contact Gap 

(fig. 259) 

a. Preparation. Remove the keyboard from 
the base (par. 378). 

b. Requirements. Willi any contact lever on 
the high part of its cam, the contact gap should 
be 0.020 to 0.025 inch. For start-stop contacts, 
the gap should be 0.015 to 0.025 inch. 

c. Adjustment. Bend the shorter contact 
springs. 

383. Transmitting Contact Spring Pressure 

(fig. 260) 

a. Preparation. Remove the keyboard from 
the base (par. 378). 

b. Requirements. With any contact lever on 
the low part of its cam, apply the push end of an 
8-ounce scale to each contact spring just above 
the contact point. A pressure of 4i/<> to 514 ounces 
should be required to open the contact. 



c. Adjustment. Bend the longer contact 
springs. Recheck the contact gap (par. 382). 

384. Transmitting-Shaft Clutch Spring Com- 

pression 

(fig. 261) 

a. Preparation. Remove the keyboard from 
the base. 

b. Requirements. Hook a 32-ounce scale to the 
clutch-driven member projection and pull directly 
in line with the shaft. A pull of 9 to 12 ounces 
should be required to separate the clutch teeth. 

c. Adjustment. Replace with a new spring. 

385. Transmitting-Shaft Clutch 

(fig. 262) 

a. Preparation. Remove the keyboard from 
the base. 

b. Requirements. When the clutch is fully 
disengaged, the clearance between the clutch teeth 
should be 0.005 to 0.015 inch. 
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Figure 2G0. Transmitter contact springs. 
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Figure 261. Transmitiing-shaft clutch spring. 
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Figure 262. Transmitter clutch release meehantin 



c. Adjustment. Position the clutch throw-out 
lever by adding or removing shims between the 
throw-out lever post and the bracket. 

386. Lock-Loop Roller (Adjustable) 

(fig. 259) 

This adjustment applies only to ke}'boards 
equipped with lock loops having slots for the roller 
pivot screw. 

a. Preparation'. Remove the keyboard from tho 
base. 

b. Requirements. Turn the keyboard shaft un- 
til the clutch teeth are disengaged. Press the 
lock-loop roller against its cam to disengage tho 
clutch teeth fully. Position the locking levers 
directly below the lock-loop blade to make the 
minimum clearance. The clearance should be 
0.008 to 0.015 inch between the lock-loop blade and 
the locking lever having the least clearance. 

a. Adjustment. Position the roller pivot screw 
by loosening its locknut and moving the screw in 
the slot as required. Tighten the locknut. 



387. Universal Bar Pilot Screws 

(fig. 262) 

a. Preparation. Remove the keyboard from 
the base. 

b. Requirements. The universal bar should 
have some end play, not more than 0.010 inch. The 
universal bar extension should be approximately 
in the middle of the space between the P and CAR 
RET keylevers. Operate the trip-off pawl by 
depressing a keylever. The trip-off pawl should 
clear the sides of the stop-plate mounting screw 
and the locking-lever bracket. 

c. Adjustment. Position the universal bar by 
loosening the pilot screw locknut and turning the 
pilot screws as required. Tighten the locknuts. 

388. Trip-Off Pawl Stop Plate 

(fig. 262) 

a. Preparation. Remove the keyboard from 
the base. 

b. Requirements. There should be 0.040-inch 
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f^ to 0.060-inch clearance between all keylevers and 
the universal bar (0.040 inch to 0.070 inch between 
the spacer keylevcr and the universal bar) when 
the trip-off pawl is resting against the end of the 
stop plate. 

o. Adjustment. To adjust, position the trip- 
off pawl stop plate by means of its elongated 
mounting holes. 

389. Intermediate Pawl Eccentric 

(fig. 262) 

a. Preparation'. Remove the keyboard from 
the base. 

6. Requirements. When the trip-off pawl 
s. rests against the end of the stop plate and the in- 

termediate pawl is against its eccentric, the clear- 
ance between the trip-off pawl and the interme- 
diate pawl should be 0.050 to 0.060 inch. 
* c. Adjustment. Position the intermediate 

pawl eccentric by loosening the locknut and turn- 
ing the eccentric screw as required. Tighten the 
locknut. There are two positions of the eccentric 
screw that give the correct clearance. Use the po- 
sition where the high part of the eccentric is to- 
/•"^ ward the rear of the keyboard. 

390. Clutch Throw-Out Lever Eccentric 

(fig. 202) 

a. Preparation. Remove the keyboard from 
the base. 

b. Requirements. When the clutch throw-out 
lever is resting on the low part of the clutch-driven 
member, the intermediate pawl should be held 
firmly between the clutch throw-out lever eccen- 
tric and the intermediate pawl eccentric. 

c. Adjustment. Position the clutch throw-out 
lever eccentric by loosening the locknut and turn- 
ing the eccentric screw as required. Tighten the 



locknut. There are two positions of the eccentric 
screw that give the correct clearance. Use the po- 
sition where the high part of the eccentric is to- 
ward the rear of the keyboard. 

391. Trip-Off Pawl Eccentric 

(fig. 263) 

a. Preparation. Remove the keyboard from 
the base. 

o. Requirements. 

(1) With the clutch throw-out lever held 
against the high part of its cam and the 
clutch throw-out lever eccentric held 
against the clutch throw-out lever, the 
end of the trip-off pawl should clear the 
end of the intermediate pawl by not more 
than 0.004 inch. 

(2) With the trip-oft" pawl in its operated po- 
sition, the clearance between the formed- 
up end of the stop plate and lower edge 
of the trip-off pawl should be at least 
0.002 inch. 

c. Adjustments. 

(1) Loosen the locknut on the trip-off pawl 
eccentric screw and turn the eccentric as 
required. Tighten the locknut. 

(2) Bend the rear extension of the trip-off 
pawl stop plate. 

392. Clutch Throw-Out Lever Spring Tension 

(fig. 262) 

a. Preparation. Remove the keyboard from 
the base. 

&. Rkqdirement. With the clutch teeth en- 
gaged and the clutch throw-out lever resting 
against the low part of the clutch-driven member, 
hold tho intermediate pawl against its eccentric. 
At the same time hook an 8-ounce scale over the 
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Figure iti-l. Trip-off eccenfric screw. 
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Fi'jurc 204. Trip-off paid spring. 
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throw-out lover just above the spring hole and 
pull in lino with tho spring. A pull of 114 to 2% 
ounces should be required to start the lever 
moving. 

e. Adjustment. Replace with a new spring. 

393. Trip-Off Pawl Spring 

(fig. 264) 

a. Preparation. Remove the keyboard from 
the base. 

6. Requirements. Unhook the trip-off pawl 
spring. Hook an 8-ounce scale in the spring eye. 
A pull of 3y 2 to 434 ounces should be required to 
stretch the spring to position length. 

c. Adjustment. Replace with a new spring. 

394. Transmitting Cam Cylinder End Play 

(fig- 205) 

a. Preparation. Remove the keyboard from 
the base. 

b. Requirements. The transmitting cam cyl- 



inder should have some end play, not more than 
0.002 inch. 

c. Adjustment. Position the bushing in the 
rear bearing bracket by turning its ad j listing nuts. 

395. Keylever Springs 

(fig. 266) 

a. Preparation. Remove the keyboard from 

the base. 

b. Requirements. The openings between the 
ends of all keylever spi'ings, except the spacer key- 
lever (space-bar) spring, should measure l 3 /m 
inches. The distance across the opening between 
the ends of the spacer keylever (space-bar) spring 

. should be 1 1 % 6 inches. 

c. Adjustment. Bend the springs. 

396. Repeat Space Rod 

(fig- 267) 

a. Preparation. Remove the keyboard from 
the base. 
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Figure 267. Clutch throw-out lever. 
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h. Requirements. With the space bar f ully 
depressed by being pushed down at the center, the 
clearance between the clutch throw-out lever and 
the high part of the throw-out cam should be 
0.010 to 0.020 inch. 

c. Adjustment. Move the repeat space rod by 
turning its adjusting nuts. 

397. Repeat Space Rod Bracket 

(fig. 268) 

This adjustment applies only to a keyboard 
equipped with a repeat space rod bracket having 
an enlarged mounting hole (0.205 inch in diam- 
eter) and a flat washer under the head of the 
bracket mounting screw. 

a. Preparation. Remove the keyboard from 
the base. 

h. Requirements. When the space bar is fully 
depressed there should be some clearance, not more 
than 0.008 inch, between the formed-up end of the 
repeat space rod and the flat side of the trans- 
mitter rear bracket throughout the entire travel 
of the repeat space rod. The front face of the 
repeat space rod bracket should be parallel to the 
rear face of (he transmitter gear bracket. 

c. Adjustment. Position the repeat space rod 
bracket by loosening the mounting screw and mov- 
ing the bracket by means of its enlarged mounting 
hole. Tighten the mounting screw. 



398. Repeat Space Rod Spring Tension 

(fig. 268) 

a. Preparation. Remove the keyboard from 

the base. 

b. Requirements. Hook an 8-ounce scale over 
the repeat space rod, just in front of the spring 
hole, and pull it in line with the spring. A pull 
of 1 to 3 ounces should be required to start the rod 
moving. 

c. Adjustment. Replace with a new spring. 
On continuous repeating keyboards, two 41663 
washers have been added under the head of each 
of the two 6746 screws that mount the brace to the 
7382 bracket. To convert a standard nonrepeat- 
ing keyboard to a repeating keyboard that con- 
tinuously repeats any character for which a key 
is depressed, remove these washers and place them 
under the 74749 stop plate (fig. 262), two at each 
mounting screw. 

399. Motor Adjustments 

a. Teletypewriter Set TT-5/FG or TT-6/FG 
may be equipped either with a governed-series 
motor or a synchronous motor. 

(1) Tests and adjustments for governed- 
series motors are described in c below 
through paragraph 408. 

(2) Tests and adjustments for synchronous 
motors are described in paragraph 409. 
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Figure 268. Repeat apace rod bracket and spring. 
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6. The motor-plate adjustment described in par- 
agraph 365 is common to both types of motel's and 
should precede the other tests and adjustments. 

c. To disassemble the governor wheel assembly 
(fig. 272) on governed-series motors, proceed as 
follows : 

(1) Remove the screws that hold the gover- 
nor-adjusting bracket to the brush spring 
plate bracket and to the brush spring 
plate, respectively. Lift off the gover- 
nor-adjusting bracket. 

(2) Remove the screws that hold the brush 
spring plate to the brush spring plate 
bracket. Lift the governor brush assem- 
bly olf the governor shell and place the 
brush assembly out of the way, to the 
right. It will be unnecessary to discon- 
nect the leads connecting the governor 
brushes to the filter. 

(3) Remove screws that hold the target and 
governor cover to the governor shell. 
Remove target and governor cover. 

(4) Remove the screw at the back of the gov- 
ernor shell, and slide the governor shell 
and shims off the motor shaft; note the 
number of shims. 

d. Experience in making tests and adjustments 
indicates that the most logical and efficient se- 
quence for making tests and adjustments on the 
motor is the order in which the procedures are 
presented in the following paragraphs. A change 
in any one of a chain of adjustments requires that 
all related adjustments be checked. 

400. Governor Contact Aiinement and 
Squareness 

(fig. 269) 

a. Preparation. Remove the governor-adjust- 
ing bracket, governor brush assembly, target, gov- 
ernor cover, and governor shell. Place the gover- 
nor shell as shown in figure 270. Unhook the 
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Figure. 269. Governor contact aiinement. 



speed-adjusting spring. Place a small piece of 
white paper behind the contact to aid in viewing. 

b. Reqtjtjre&xenxs. 

( 1 ) The contacts should be positioned so that 
the top contact is directly above the bot- 
tom contact and the edges should be in 
line. 

(2) The bottom surface of the upper con- 
tact and the top surface of (he lower con- 
tact should be parallel when the contacts 
are touching (not touching on one side 
only). 

(3) There should be a gap of 0.015 to 0.040 
inch between the governor contacts. 

(4) The surface of the contacts should be 
free of build-ups but may have small pits. 

(0) All governor contacts can be adjusted for 
aiinement of edges. Only those governor 
shells which provide elongated mounting 
holes for the fixed-contact bracket permit 
adjustment of the contact for height by 
positioning the contact bracket. Check 
with the retractile spring tension ad- 
justed so that the contacts just make 
or to the limit of the adjusting screw. 

c. Adjustments To position the governor con- 

tacts, proceed as follows: 

(1) Loosen the two screws that hold the gov- 
ernor spring bracket and the two screws 
that hold the fixed contact bracket. 
These screws may be reached from the 
under side of the governor shell. 

(2) Line up edges of contacts by means of the 
floating contact hinge mounting screw. 

(3) Adjust contacts for squareness from 
right to left by positioning the height; of 
the fixed contact bracket, using the elon- 
gated mounting holes in the governor 
shell. 

(4) To adjust from front to back, twist the 
floating contact hinge, applying pressure 
to the arm near the contact. Check by 
use of a 0.002-inch gage (smaller if avail- 
able). Check with gage between edges 
of the contacts to see that the gage enters 
(or docs not enter) equally on all sides. 

(5) Tighten the governor spring bracket and 
fixed-contact bracket mounting screws. 

(G) To obtain the required clearance between 
the governor contacts, bend the governor 
contact spring. The end of the speed- 



,^> 



re- 



adjusting spring post should not touch 
the governor shell. There must be some 
clearance between the shell and the end 
of the spring post. 
(7) Rehook the speed-adjusting spring. 

401 . Governor Speed-Adjusting Wheel Fric- 
tion Washer 

(fig. 270) 

a. Preparation. To check the requirements, a 
preliminary adjustment must be made. Remove 
the target and governor cover. Hook a 32-ounco 
scale over the contact spring near the contact and 
pull in line with the speed-adjusting spring. Turn 
the speed-adjusting wheel to the right or left until 
a pull of 13 to 14 ounces just separates the gov- 
ernor contacts. 

b. Requirements. Hook a 32-ounce scale over 
a bank pin inserted radially in the leather of the 
speed-adjusting wheel and pull at right angles to 
the radius. A pull of 10 to 24 ounces should be 
required to start the wheel moving. 

c. Adjustments. If the friction washer fails 
to meet requirements, proceed as follows: 

AT LEAST O.OIO 
GOVERNOR SPRING 8RACKET 
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Figure 270. Governor speed-adjusting wheel. 



(1) Loosen the two friction- washer mount- 
ing screws on the under side of the gov- 
ernor shell. 

(2) Lift out the adjusting-wheel assembly. 

(3) Separate the bearing assembly, upper 
from lower, and remove the friction 
■washer. 

(4) Bend the flat projections of the friction 
■washer as necessary to meet requirements. 

(5) Replace the bearing assembly. 

(G) Replace the adjusting-wheel assembly in 
• the governor shell, and fasten in place 
with the two friction-washer mounting 



402. Governor Inner and Outer Disk Contact 
Springs 

(fig. 271) 

a. Peeparation. Remove the governor brush 
spring plate and the governor cover (fig. 272). 

b. Requirements. 

(1) The distance from the inner surface of 
the governor cover to the highest point 
on the contact springs should be 2 % 2 to 
2% 2 inch. 
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Figure 211. Governor inner and outer disk contcct springs. 
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(2) Place a D socket wrench over the nut 
located in the center of the governor 
covor. Use a C-inch scale to measure the 
radial distance from the vertical surface 
of the wrench to the point where the scale 
touches the curved surface of the inner 
disk contact spring. This distance 
should measure 17 / 32 to i% 2 inch. 

(3) Measure the distance from the wrench 
to the point of contact on the outer disk 
contact spring in the same manner as 
described in (2) above. This distance 
should measure %6 to ~y 2 inch. 

c. Adjustment. Bend the inner and outer disk 
contact springs as required. Avoid any sharp 
bends or the springs may break. Replace the 
governor cover and target. 

403. Governor Brush Spring Plate Bracket 

(fig. 272) 

a. Preparation. Kemount the brush spring 
plate if it was not remounted as part of the previ- 
ous adjustment. 

b. Requirements. 

(1) A line through the center of the outer 
disk should pass through the center of 
each carbon contact brush (A, fig. 272). 



(2) The surface of the brush spring plate 
bracket on which the brush spring plate 
is mounted should be in line with the 
outer surface of that part of the governor 
cover on which the target is mounted (B, 
fig. 272). 

(3) The brush spring plate bracket should be 
parallel to the edge of the motor base 
plate. 

c. Adjustment. Loosen the two brush spring 
plate bracket mounting screws and reposition the 
bracket. Tighten the mounting screws. 

404. Governor Brush Spring Pressure 

(B, fig. 272) 

a. Preparation. None required. 

b. Requirements. 

(1) Apply an 8-ounce scale to the brush 
springs near the carbon brush and push 
(or pull) horizontally in line with the 
armature shaft. A push (or pull) of 
&y z to 5y 2 ounces should be required to 
start each brush moving away from its 
associated disk. 

(2) Both carbon brushes should lie flat 
against their associated disks, and the 
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outer edges of the brushes should be flush 
with or not more than % t incli inside of 
the outer edge of the disks. 
c. Adjustment. Loosen the two brush spring 

clamping screws and slip the brush springs out. 

Bend the springs as necessary. Eemount the 

springs and position properly. Tighten the 

clamping screws. 

405. Governor-Adjusting Bracket 

(B, fig. 272) 

a. Preparation. Fasten the adjusting bracket 
in position with its mounting screws. 

b. Requirements. The adjusting surface on 
the governor-adjusting bracket should clear the 
governor speed-adjusting wheel 0.020 to 0.060 inch. 

c. Adjustment. To obtain the required clear- 
» ance, bend the governor-adjusting bracket. 

406. Governor-Adjusting Lever Stop Plate 

(B, fig. 272) 

a. Preparation. The shell must be fastened 
in place on the motor shaft. 

b. Requirements. There should be a clearance 
of O.OOG to 0.050 inch between the wearing strip 
and the governor shell when the governor-adjust- 
ing lever is held against the stop plate. 

c. Adjustment. Loosen the two stop plate 
mounting screws and reposition the stop plate. 
Tighten the mounting screws. 

407. Governor Shims 

(B, fig. 272) 

a. Preparation. Slide the shims and governor 
shell on the motor shaft; fasten the shell in place 
with its mounting screw. 

b. Requirements. With the governor-adjust- 
ing lever in its unoperated position, there should 
be a clearance of at least 0.006 inch between the 
wearing strip and the adjusting wheel when the 
adjusting wheel is opposite the wearing strip and 
all the end play of the motor armature is taken 
up in a direction to make the clearance a minimum. 

c. Adjustment. Increase or decrease the num- 
ber of shims on the armature shaft between the 
governor hub and the end frame casting of the 

/""> motor. 
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408. Motor Brushes (Governed Motor) 

(fig. 273) 

a. Preparation. 

(1) Remove the filter lead screws (one on 
each side of the motor) . 

(2) Remove the brush-holder caps, to which 
are attached the motor brush springs and 
carbon brushes. When removing the 
brushes, note or mark the mounting loca- 
tion and position of each brush so that 
each may be replaced in the same holder 
and with the same side uppermost. If the 
brush has a number stamped on the car- 
bon, the number may be used as a guide. 

b. Requirements. The motor brushes should 
be free in their holders without excessive play and 
should be at least % inch long, not including the 
brush spring or the spring mounting extension. 
At least one-third of the area of the ends of the 
brushes should be in contact with the commutator. 

c. Adjustments. 

(1) Replace excessively worn or damaged 
brushes with new brushes. 

(2) If brush springs are weak, replace the 
brush. 

(3) Use fine sandpaper to resurface the ends 
of the carbon brushes. Refer to para- 
graph 173 for one method that may bo 
used. 

d. Assembu. 

(1) Roplaco the brush-holdor cops. The 
cable attaching the brush to the brush- 
holder cap may tend to wind up, thus 
shortening itself. When replacing the 
brush, be sure that the cable on the brush 
is not wound up but is extended to its 
greatest limit. 

(2) Replace the filter lead screws. 
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Piffure 273. Governed motor brushes. 



409. Synchronous Motor Adjustments 

(fig- 2T4) 
a. Prepakation. Remove the motor from the 

base. 

J. Requirements. On synchronous motors 
with a three-brush starting switch, the switch 
should meet the following requirements which 
should not be checked unless there is reason to 
believe the starting switch is out of adjustment 

(1) Remove the motor unit from the base, 
and remove the motor fan and pinion. 

(2) Kemove the switch end shield screws and 
the switch commutator mounting screws. 
Remove the switch and shield. 

(3) Pull out the rotor until the brush-holder 
spring is accessible, and remove the 
spring. 

(4) The tension of the spring for 60-cycle 
motors should measure 3 to 3% ounces 
when extended to a length of 5 inches ; use 
an 8-ounce scale. The tension of the 
spring for 50-cycle motors should mea- 
sure lYa to 2'/& ounces when extended to a 
length of 5 inches ; use an 8-ounce scale to 
test. 
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(5) The brush holders should be mounted by 
means of the center set of mounting holes 
and should be free. 

(6) The brush-holder stop pins should be 
safely within the holes of the fiber disk 
when all the play in the brush holders 
has been taken up to make the engage- 
ment of the pins with the disk a mini- 
mum. 

(7) Replace the brush-holder spring, making 
certain that the spring eyes are fully 
engaged with each other. 

(8) Replace the switch commutator screws 
and tighten the two screws alternately a 
little at a time until both screws are tight. 

c. Adjustments. Replace worn or damaged 
parts. 

410. Motor Unit Slip-Connector Springs 

(fig. 150) 

a. Preparation. Remove the typing unit from 
the base. 

b. Requirements. 

(1) With the motor unit in position on the 
base, hook a 12-pound scale under one of 
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Figure 27-J. Synchronous motor. 
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the motor unit slip-connection end 
springs, just above the head of the ter- 
minal screw on the motor connection 
block. Pull toward the front of the base 
at right angles to the spring. A pull of 
2 to 4 pounds should be required to sep- 
arate the contacts. Measure the pressure 
of the opposite end slip-connection 
spring the same way. 
(2) With the motor unit removed, place a 
straight edge across the two end springs. 
There should be some' clearance, not more 
than 0.015 inch, between the two inner 
springs and the straight edge. 
c. Adjustment. Remove the motor unit from 
the base, and bend the two inner springs. 

411. Line Jack Springs 

(fig. 150) 

a. Preparation. Remove the typing unit and 
the keyboard from the base. 

b. Requirements. 

(1) Apply the push end of a 12-pound scale 
to the curved part of the jack spring. A 
pressure of 1 to 2 pounds should be re- 
quired to open the contacts. 

(2) Place the typing unit in position on the 
base. The line jack contact should be 
separated 0.020 to 0.060 inch. 

c. Adjustment. Remove the typing unit from 
the base and bend the long contact spring. 

412. Keyboard Jack Springs Adjustment 

(fig. 150) 

a. Preparation. Remove the typing unit and 
keyboard from the base. 

b. Requirements. 

(1) The two keyboard jack springs are con- 
tact Nos. 51 and 54 (from left to right, 
with respect to the front of the teletype- 
writer, the first and fourth of the key- 
board slip-connection springs). Hook a 
12-pound scale under the curved portion 
of contact Nos. 51 and 54, in turn, and 
pull vertically upward. It should require 
1 to 2 pounds of pressure on tho curved 
part of a keyboard jack spring to just 
open the contact. 



(2) Insert the keyboard in the base. The 
keyboard jack springs should be sepa- 
rated 0.025 to 0.075 inch. Measure this 
clearance by inserting a wire gage be- 
tween the contact jack springs. 

(3) All keyboard slip-connection springs 
should be in line. 

c. Adjustments. If the keyboard jnck springs 
fail to meet requirements and must be adjusted, 
the bakelite sheet which covers the springs must 
be removed. Since the screws which hold the 
bakelite cover can be removed only from the un- 
der side of the equipment, it will be necessary first 
to remove the base plate. Upend the teletype- 
writer base and remove the four base-plate mount- 
ing screws from the under side of the base. Re- 
move the base plate. With the teletypewriter base 
still upended, remove the four screws that hold 
the slip-connection mounting plate assembly to 
the base. Remove the bakelite cover and then re- 
place the four slip-connection mounting plate as- 
sembly screws. 

( 1 ) Measure the pressure of the two keyboard 
jack springs (contact Nos. 51 and 54). 
To obtain the proper spring tension 
(o(l) above), bend the longer of the two 
jack springs. 

(2) Insert the keyboard in the base. Measure 
the spring clearance from above the base 
by inserting a wire gage between the 
contact jack springs. With the bakelite 
cover removed, the keyboard jack springs 
should be separated 0.005 to 0.025 inch 
(the clearance given in 6(2) above is 
with the bakelite cover in place) . To ob- 
tain the proper contact gap, bend the 
shorter of the two jack springs. 

(3) Remove the keyboard from the base and 
lay a straightedge across the two key- 
board jack springs. Aline the other slip- 
connection contact springs, by bending, 
so that they just touch the straightedge. 

(4) Upend the teletypewriter base, remove 
the four slip-connection mounting plate 
screws, insert the bakelite cover in its 
original position, and replace the slip- 
connection mounting plate screws. In- 
stall the base plate on the base by means 
of its mounting screws. 
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413. Typing Unit Slip-Connection Spring 

(fig- 150) 

a. Preparation. Remove the typing unit from 
the base. 

b. Requirements. Hold a straightedge flush 
against the left rear milled surface on the base, 
and extend the straightedge over the typing unit 
slip connections. There should be %-inch clear- 
ance (plus or minus % 4 inch) between the 
straightedge and the top of the curved part of 
the springs. 

c. Adjustment. Bend the slip-connection 
springs to obtain the necessary clearance. 

414. Polar Line Relay Ry-30 

(fig. 275) 

a. Routine Inspection. Efficient operation of 
the Ry-28 or the Ry-30 relay in teletypewriter 
circuits depends upon a periodical routine of in- 



spection, cleaning, and adjustment. The adjust- 
ments are so interrelated that it is essential for 
each adjustment to be made in the given sequence. 
If any adjustment is changed, it will be necessary 
to check all subsequent adjustments. 
b. Preparations. 

(1) Remove the relay cover and blow out 
any accumulated dust. Wipe the relay 
and cover with a clean soft cloth. 

(2) Loosen both pole-piece screw locknuts 
(knurled tension knob on Ry-30) and 
back oft both pole-piece screws as far as 
possible. Back off both contact screws. 

(3) Remove pits and build-ups on the con- 
tacts with a contact file. Back out con- 
tact screws to permit entrance of contact 
file. When cleaning the armature con- 
tacts, the armature should be supported 
at its midposition by tho opposite con- 
tact screw, to avoid bending the armature 
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Figure 275. Polar line relay RgSO. 
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or tlie contact springs. Be careful when 
filing the armature contacts to use light 
pressure. After using the file, blow out 
any loose particles and polish the con- 
tacts with a burnisher. 

(4) Remove any particles adhering to the 
armature or pole-piece screws by press- 
ing a fresh piece of friction tape, wrapped 
around a piece of thin stiff nonmagnetic 
metal, against the particles. Do not rub 
the tape against the armature or pole- 
piece screws as this will leave a residue 
which will collect further particles. 

(5) Make sure that pole-piece screws and re- 
lay terminals are clean. 

c. Adjustments. Adjustments of the relay are 
covered in paragraphs 415 through 418. 

415. Armature 

(fig. 275) 

a. Requirements. The armature should not 
touch the inside of the spool, and the contacts 
should aline so that the centers of the contacts will 
not be out of alinement by more than 25 percent 
of the contact diameter. 

b. Adjustments. Loosen the screws holding 
the spool heads to the relay frame, and position 
the spool to meet the first requirement. Tighten 
the screws. Loosen the armature clamping screws, 
and position the armature both vertically and hori- 
zontally to meet the latter requirement. Tighten 
the screws. If necessary, position the contact 
screw brackets by means of the enlarged mounting 
holes in the relay frame to aid in meeting the lat- 
ter requirement. 

416. Armature Contact Springs Alinement 

(fig. 275) 

a. Requirements. The armature contact 
springs should be parallel to the armature, and 
the tips of the armature contact springs should 
rest against each other, approximately flat across 
their width, with a pressure of % to 1% ounces 
measured on one spring at the contact with the 
other spring held so that it cannot follow its mate. 
If necessary, back off the contact screws. 

b. Adjustments. Bend the spring toward or 
away from the other contact spring as required, 
and as close as practicable to the point where it is 
riveted to the armature. Reset the contact screws. 



417. Contact Screw 

(fig. 275) 

a. Requirements. The clearance between the 
armature in its normal unoperated position and 
either contact screw should be approximately 
equal, and when the armature is held against one 
contact screw, there should be 0.003- to 0.005-inch 
clearance between the armature and the other 
contact screw. 

b. Adjustments. Back off the pole-piece screws 
as far as possible, and position the contact screws 
to meet this requirement. 

Note. The contact screws should be sufficiently tight 
in their brackets to hold any adjusted position. If neces- 
sary, remove the contact screw from the bracket and force 
the two portions of the split end of the bracket closer 
together to meet this requirement. 

418. Pole-Piece Screws 

(fig. 275) 

a. Requirements. 

(1) When the armature is held, first against 
one contact screw and then against the 
other, the armature stop pins should not 
touch the pole-piece screws. 

(2) The armature should be centered in the 
magnetic field between the pole-piece 
screws; for example, the armature should 
either float in the gap between the con- 
tact screws, or it should stay against 
either contact, witli approximately the 
same pressure when moved there by 
hand. 

b. Adjustments. 

( 1 ) Back off both pole-piece screws and check 
the contact screw adjustment. Readjust 
if necessary. 

(2) Advance the right pole-piece screw un- 
til, with its locknut (knurled tension knob 
on Ry-30 relays) tight, the right pole- 
piece screw pushes the armature far 
enough to just touch the left-hand con- 
tact screw. Back off the right pole-piece 
screw approximately one-fourth turn 
from this position until the requirement 
in a(l) above is met. Tighten the lock- 
nut. 

(3) Advance the left pole-piece screw until 
the requirement in a(2) above is met. 
Tighten the locknut. If this disturbs the 
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adjustment, reposition the left pole-piece 
screw. and retighten the locknut to meet 
the requirement. When adjusting the 
pole-piece screws on Ry-30 relays, the 
knurled tension nuts should be sufficiently 
tight to hold the pole-piece screws in the 
adjusted position. 

419. Relay Jock Contact Gaps 

(B, fig. 27G) 

a. Preparation. None required. 

b. Requirements. 

(1) When the jack plunger is held flush with 
the relay connection block mounting 
plate, there should be a gap of 0.010 to 
0.015 inch between tho contact points of 
contact springs Nos. 3 and 4. 



angles to the springs, it should require a pull of 
5 to 7 ounces to separate the contact points of 
contact springs Nos. 1 and 2 or of contact springs 
Nos. 3 and 4, respectively. 

c. Adjustment. Bend contact springs Nos. 1 
and 4. 

421. Send-Receive Stop-Lever Plate 

(A, % 277) 

a. Preparation. Remove typing unit from tho 
base. 

b. Requirements. Hold the left end of the up- 
per contact lever up against the stop lug on the 
send-receive stop-lever plate. There should be 
0.004- to 0.015-inch clearance between the shoul- 
der in the notch in the upper contact lever and 
the top of the lower contact lever. 
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Figure 276. Relay jack contact springs and gaps. 
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(2) When the jack plunger is held flush with 
the relay connection block mounting 
plate, there should be .020- to .025-inch 
clearance between the contact points of 
Nos. 1 and 2. 
c. Adjustment. 

(1) Bend contact spring No. 3 (6(1) above). 

(2) Bend contact spring No. 2 (b (2) above). 

420. Relay Jack Contact Springs 

(A, fig. 276) 

a. Preparation. None required. 

b. Requirements. When an 8-ounce scale is 
hooked to contact spring No. 1 or No. 4 at right 



c. Adjustment. Position the send-receive stop- 
lever plate by means of its mounting screw. 

422. Break Lever Adjusting Plate 

(B, fig. 277) 

a. Preparation. The typing unit is removed 
from the base. 

b. Requirements. There should be some clear- 
ance, not more than 0.015 inch, between the rear 
upper corner of the beveled edge on the left end 
of the upper contact lever and the lower front 
edge of the stop lug on the send-receive stop-lever 
plate, when the break lever is slowly operated by 
hand until the two edges are just opposite each 
other. 
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Figure 277. Slop-letcr plate aijustment. 



c. Adjustment. Position the break lever ad- 
justing plate by means of its adjusting screw. 

423. Stop Lug 

(A, %. 278) 

a. Pbepakation. The typing unit is removed 
from the base. 
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b. Bequiremekts. When the send-receive stop 
lever is in its unoperated position, the upper ex- 
tension of the stop lever should rest against the 
stop lug on the mounting bracket, and there 
should be some clearance, not more than 0.030 
inch, between the rear side of the upper contact 
lever and the front edge of the send-receive stop- 
lever plate. 



4-1/2 TO 5-1/2 OZS 
TO SEPARATE 
CONTACTS 
5 AND 6 




-AT LEAST 0.015" 



TM22I5-I97 



Figure 278. Stop lug adjustment. 



941733—51 20 



293 



c. Adjustment. Bend the stop lug on the 
mounting bracket. 

424. Upper Contact Lever Spring Tension 

(B, fig. 279) 

a. Preparation. The typing unit may be on 
or off the base. 



b. Requirements. Operate the stop lever so 
that it rests against the stop lug on the mounting 
bracket. Hook nn 8-ounce scale in the spring 
mounting hole in the stop lever, and pull in line 
with the spring. It should require 1 to 2 ounces to 
start the stop lever moving. 

c. Adjustment. If the stop-lever spring fails 
to meet requirements, replace it with a new spring. 
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Figure 219. Vpper contact leve 



b. Requirements. Place the send-receive lever 
in the SEND (up) position and hold contact 
spring No. 3 away from the extension on the up- 
per contact lever. Hook an 8-ounce scale under 
the left end of the upper contact lever at the spring 
hole, and pull up vertically, in line with the 
spring. It should require 3 to 5 ounces to start the 
upper contact lever moving. 

c. Adjustment. If the upper contact lever 
spring fails to meet requirements, replace it with 
a new spring. 

425. Stop-Lever Spring Tension 

(A, fig. 278) . 

a. Pbeparatton. The typing unit may be on or 
off the base. 

294 



426. Send-Receive-Break Contact Springs 

(figs. 27S and 279) 

a. Preparation. None required. 

b. Requirements and Adjustments. Viewing 
the base from the front, the send-receive-break 
contact springs are numbered 1, 2, 3, 4, 5, and 6 
from left to right. 

(1) Move the send-receive lever to the SEND 
position (up). 

(2) All contact springs and points should be 
in line. 

(3) There should be some clearance, not more 
than 0.008 inch, between the -fiber insula- 
tor on the lower end of contact spring 
No. 1 and the extension on the lower con- 
tact lever to the right of it. When check- 
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ing tliis clearance, the lower contact lever 
should be held firmly against its top. Ad- 
just by bending contact spring No. 2. 

(4) Contact No. 1 should exert a pressure 
against contact No. 2. Hook an 8-ounce 
scale around contact spring No. 1, just 
below the contact point, and pull hori- 
zontally toward the left. It should re- 
quire 1 to 2 ounces to just separate con- 
tact Nos. 1 and 2. Adjust by bending 
contact spring No. 1. Eecheck ((3) 
above) . 

(5) All the clearance requirements, pertain- 
ing to contact springs Nos. 3 through 6, 
given in the following paragraphs will 
usually be met if these three preliminary 
requirements are met : 

(a) The stiffeners for contact springs Nos. 
4 and 5 should be straight. 

(b) Contact springs Nos. 4 and 5 should 
rest against their respective stiffeners 
with perceptible tension. There should 
be no gaps between the ends of the 
stiffeners and the contact springs when 
the contacts are open. However, a gap 
not more than 0.004 inch will be per- 
missible at any other point. 

(<j) With the send-receive lever in the REC 
position (down), the extension on the 
upper contact lever should be approxi- 
mately midway between imaginary 
lints extending up from contact springs 
No. 4 and 5. If necessary, bend the 
extension on which the double contact 
springs are mounted to meet this re- 
quirement. It will be permissible to 
vary this requirement, if rtecessary, in 
cases where the clearance requirements 
given in (d) through (i) cannot be met. 

(d) With send-receive lever in the SEND 
position (up), there should be a clear- 
ance of at least 0.015 inch between con- 
tacts No. 3 and 4. If necessary to 
adjust, see (5) above. 

(e) Move the send-receive lever to the REC 
position (down) and make sure that 
contacts No. 3 and 4 close. 

(/) There should be at least 0.015-inch 
clearance between contacts Nos. 1 and 
2. Adjust by bending contact Spring 
No. 2. Rechcck (3) above (C, fig. 278). 



(g) Contact No. 3 should exert a pressure 
against contact No. 4. Hook an 8- 
ounce scale around contact spring No. 3 
just above the contact point, and pull 
horizontally toward the left. It should 
require 1 to 2 ounces to just separate 
contacts Nos. 3 and 4. Adjust by bend- 
ing contact spring No. 3. Recheck 
(d) above (C, fig. 278). 

{h) With the left end of the upper con- 
tact lever held against the stop lug on 
the stop-lever plate, there should be at 
least 0.008-inch clearance between the 
fiber insulator on contact spring No. 6 
and the extension on the upper contact 
lever. Make certain that contacts 
Nos. 5 and 6 are separated by at least 
0.015 inch when the break lever is 
operated. If necessary to adjust, see 
(5) above (A, fig. 277, and B, fig. 278). 

(i) Contact No. 6 should exert a pressure 
against contact No. 5. Hook an 8-ounce 
scale around contact spring No. 8 just 
above the contact point and pull hori- 
zontally toward the right. It should 
require 4V& to 5>£ ounces to just sepa- 
rate contact Nos. 5 and 6. Adjust by 
bending contact spring No. 6. Recheck 
(h) above (C, fig. 278). 

427. Control Relay Adjustments 
(fig. 280) 

a. For break operation the control relay (A, 
fig. 280) should be adjusted to meet the following 

requirements : 

(1) With the relay plunger held operated, 
there should be 0.005-inch to 0.015-inch 
clearance between the contact surfaces of 
the outer and middle contact springs. 
Adjust by bending the outer contact 
spring. 

(2) With the plunger held operated, there 
should be 0.025-inch to 0.030-inch clear- 
ance between the contact surfaces of the 
inner and middle contact springs. Adjust 
by bending the inner contact spring. 

(3) When an 8-ounce scale is hooked over the 
middle contact spring at the side of the 
contact and pulled horizontally at right 
angles to the contact spring, it should re- 
quire 5 to 6 ounces to cause the middle 
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TM2ZI5-199 



Figure 280. Control relay. 



contact spring to break contact with the 
inner contact spring. Adjust by bending 
the middle contact spring. 
(4) Recheck (2) above. 
5. For make operation the control relay (B, fig. 
280) should be adjusted to meet the following 
requirements : 

(1) Hold the relay plunger operated, hook a 
32-ounce scale over the end of the outer 
contact spring, and pull horizontally at 
right angles to the contact spring. It 
should require 12 to 16 ounces to cause 
the outer contact spring to break contact 
with the middle contact spring. Adjust 
by bending the outer contact spring. 

(2) With the relay plunger held operated, 
there should be 0.030-inch to 0.040-inch 
clearance between the contact surfaces of 
the inner and middle contact springs. 
Adjust by bending the inner contact 
spring. 

(3) Hook an 8-ounce scale over the middle 
contact spring at the side of the contact, 
and pull horizontally at right angles to 
the contact spring. It should require 
\y% to 2 ounces to cause the middle con- 
tact spring to break contact with the 
inner contact spring. Adjust by bending 
the middle contact spring. 

(4) Recheck (2) above. The operating cur- 
rent for the control relay should be be- 
tween 50 and 60 ma when adjusted for 
either make or break operation. 



428. Rec-29 Rectifier Adjustments 

(fig. 49) 

Move the power switch to the OFF position and 
open the hinged door in the rectifier cover. The 
secondary voltage of the transformer is 300 volts. 
Do not make any adjustments while the rectifier is 

in operation. 

a. To adjust for a-c input voltage, connect the 
flexible lead on the left-hand side of the panel to 
the terminal with the marking which most nearly 
corresponds to the voltage of the available a-c 
supply. 

b. To adjust for frequency, connect the two 
flexible leads on the right-hand side of the control 
panel to the two terminals having markings which 
most nearly correspond to the frequency of the 
available a-c supply. 

c. To adjust d-c output voltage, connect a 600- 
ohm resistor in series with a suitable milliammeter 
across the d-c output of the rectifier, and connect 
the flexible leads located near the top of the con- 
trol panel to the terminals (marked L, M, H, and 
1, 2, 3, 4, 5) which cause the milliammeter to reg- 
ister a current flow which is nearest to but not less 
than 0.2 ampere. 

d. Check this adjustment when the rectifier is 
installed and periodically thereafter. Voltage 
drop due to initial aging of the rectifying as- 
sembly decreases with service. After the first few 
months of use the rectifier should operate for long 
periods without the necessity for readjustment. 
If it becomes necessary to use the maximum regu- 
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lation tap to obtain the proper output current, 
withdraw the rectifier from service and repair it. 
Refer to figure 51 for actual wiring diagram and 
figure 285 for schematic wiring diagram. 

429. Ree-10 Rectifier Adjustments 

(fig. 48) 

a. Three coarse and five fine secondary trans- 
former taps are provided which terminate in 
spring jacks marked L, M, H, and 1, 2, 3, 1, 5 for 
readily adjusting the d-c output voltage for any 
particular line requirement and to correct for 
aging of the rectifier element. 

6. Rectifier adjustments are set at the factory 
on taps M and either 1, 2, or 3 to deliver 0.2 ampere 
at 120 volts d-c. 



c. The method normally used in checking the 
d-c output of this rectifier is to disconnect all ap- 
paratus from the d-c side and connect a 600-ohm 
resistor in series with a suitable milliammeter 
across the output. For correct adjustment of the 
output, the flexible leads shall be connected to 
those taps which will cause the milliammeter to 
register a current flow which is nearest to but not 
less than 0.2 ampere. Check this adjustment when 
the rectifier is installed and periodically there- 
after. The amount of aging will be somewhat 
greater during the first few months of use. 

d. If it is necessary to use the maximum regu- 
lating tap to obtain the proper output current, 
withdraw the rectifier from service and repair it. 
Refer to figure 50 for actual wiring diagram and 
figure 286 for a schematic wiring diagram. 



r^ 



r* 



297 




Section VIII. DIAGRAMS 



430. Schematic and Wiring Diagrams 

Figures 281 through 287 are schematic and 
wiring diagrams for Teletypewriters TT-5/FG 
and TT-6/FG or components of these sets. Kef er- 
ence to these diagrams will aid in tracing the 
various over-all circuits and in locating the differ- 
ent circuit elements. Figure 281 shows schemati- 
cally the wiring of the table and connections to the 
rectifier and teletypwriter base. 

431. Explanatory Notes on Figures 283 and 
284 

a. Figure 283. All wires are # 18 insulated 
wire except the motor leads. Thin lines indicate 
wires not in the cable. 

I. Figuke. 284. 

(1) The wire color code used in figure 284 is 

TELETYPEWRITER 



the same as that used in figure 283 (see 
note 12, fig. 283). 
(2) For single-line operation when Rec-10 
or Rec-29 is used as the source of line 
battery, connections are as follows : 

(a) At station furnishing battery. Line is 
connected to terminal Nos. 7 and 10; 
terminal Nos. 8 and 11 and Nos. 9 and 
12 are strapped. When line plugs are 
inserted in the line jacks, battery goes 
to the teletypewriter base. The slider 
on the 2,500-ohm resistor should be 
adjusted to produce CO-ma line current. 

(b) At station not furnishing battery. 
Line is connected to terminals Nos. 7 
and 10 ; and terminals Nos. 8 and 9 are 
strapped. 




AND GROUND AT TAB^E II 
i. GtOUNO MAY BE SUBSTITUTED FOB C 
AIR BETWEEN STATIONS WHEN NECCSS. 



Figure 281. Table connections to rectifier and teletypewriter base, schematic wiring. 
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LEGEND: 

.INES 

MAIN SIGNAL PATH 



CONTROL 
RELAY 
355 A 



J REMOVE STRAP WHEN 
k.i MECHANICAL MOTOR 

* ' CONTROL IS USEO 



_ S-102 

' MOTOR CONTROL CONTACTS 
TM22I5-80I 

Figure 2S2. Typing unit, keyboard, base, and relay, schematic wiring. 



299 



S"\ 



1. THE MOTOR CONTROL RELAY IS NOT WIRED AT FACTORY. TO USE RELAY, 
REMOVE, SPLICE TOGETHER AND TAPE WIRES SHOWN CONNECTEO TO A AND B 
ON SWITCH S-L CUT WIRE LOOP AT SWITCH AND CONTROL RELAY COIL K-l 
AND CONNECT TO RESPECTIVE UNITS. FOR BREAK OPERATION CUT WIRE LOOP F - 0, 
CONNECT G TO CONTROL RELAY CONTACT £ AND F TO CONTACT D. FOR MAKE OPERA- 
TION CUT LOOP F-G, CONNECT 6 TO CONTACT C AND CONNECT F TO CENTER CON- 
TACT D AS FOR BREAK OPERATION ABOVE. USE 0.065 AMPERES THROUGH COIL L-l 
TO OPERATE CONTROL RELAY. 

2. FOR BREAK OPERATION OF CONTROL RELAY K-l INVERT POWER SWITCH S-l SO THAT 
ON AND OFF DESIGNATIONS ON COVER AGREE WITH OPERATION OF SWITCH. 

3. TO OPERATE PRINTER WITHOUT LINE RELAY K-201, MOVE YELLOW WIRE FROM 
TERMINAL 62 TO 61; MOVE WHITE WIRE FROM TERMINAL 65 TO 66; REMOVE 
AND TAPE GREEN WIRE GOING TO LINE RELAY K-201 FROM TERMINAL 61. 

4. FOR 0.02-AMP. SIGNAL LINE OPERATION, CONNECT THE 8000-OHM RESISTOR R-2 
IN SERIES WITH THE BIAS CIRCUIT BY MOVING ONE OF THE LEADS ON A TO B. 

5. RECOMMENDED FUSETRON OR FUSTAT (AND ALTERNATE FUSE) PROTECTION. 

MOTOR FUSETRON OR FUSTAT FUSE 

IIOVOLTS AC. 60-CYCLE GOVERNED 1.60-AMPS 3-AMPS ?" E ,., 

6. TO DISABLE SENO RECEIVE BREAK MECHANISM: (A) SPLICE AND TAPE WIRES FROM 
SWITCH S-3A MARKED X; (6) TAPE WIRE TO S-3B MARKED Y; (C) SPLICE AND 
TAPE WIRES TO S-4 MARKED Z. 

7. ELEMENTS SHOWN DOTTED ARE UNDERNEATH BASE CASTING. 

8. WHEN THE A-C SERIES MOTOR MUST BE DRIVEN FROM 25-CYCLE POWER 
SUPPLY, CONNECT A 25 OHM RESISTOR IN SERIES WITH THE POWER LEAOS 
IF COMPENSATION HAS NOT BEEN MADE FOR 25 CYCLES BY ADJUSTMENT 
OF THE RECTIFIER (SUCH AS REC29] TAPS. 

ft WHEN KEYBOARD IS NOT INSTALLED AMD POLAR SIGNALS ARE RECEIVED, RE 
MOVE JUMPER BETWEEN BACK CONTACT NUMBER 51 AND SLIP CONNECTION 
CONTACT NUNBER 56 ON BASE. 

10. CONTACTS SHOWN BETWEEN TERMINALS 9 AND 10 ARE PRESENT ON TYPING 
UNIT ONLY WHEN MOTOR CONTROL ON FIGURE H IS USED. WHEN MOTOR 
CONTROL (MECHANICAL THROUGH S-IOI AND S-102) IS USEO, REMOVE 
STRAP BETWEEN 9 ANO 10. 



12. WIRE COLOR CODE (SOLID COLOR OR TRACER IN WHITE WIRE) 
BK BLACK ORANGE 6L BLUE 

BR BROWN Y YELLOW W WHITE 

R RED G GREEN 



LEGEND: 



— WIRING 

— MAIN SIGNAL PATH WIRING 

— ENCLOSES UNITS 
-- ENCLOSES FILTERS 

— OUTLINES ELEMENTS UNDER CASTING 

-*• INDICATES WIRES TAPED OR SPLICED AND TAPED 
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Figure 285. 4e(H 
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Actual wiring of typing unit, keyboard, base, and relay. 
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NOTES; 

.ICO FROM TERMINALS II AhO 12 IF REQUIRED. 

_-_ , * SERVICE ASSEMBLY RECEPTACLES TO WHICH THEY CONNECT 

ARE OESIGNATEO BY ENCIRCLED LETTERS. 

3. ZERO TO 2500 OHM SUOE-WIRE RESISTOR ADJUSTED TO 1700 OHMS AT FACTORY. 

4. HEAVY LINE INDICATES LOCAL TEST CIRCUIT. 

5. C---1J INDICATES SHELOEO CABLE 

6. AN A-C SERIES MOTOR MAY BE OPERATED ON OC WHEN THIS RESISTOR UNIT IS USED 

IN PLA^-- 1' A KtOTIfliR. 

TM22I5-203 

Figure 28$. Electrical service assomUy schematic with >simplificd teletypewriter and rectifier diagrams. 



301 




t>R-50l4 - 
2K 




C-501 
4UF 




TM22I5-204 



Figure 285. Rec-29 rectifier, actual and schematic wiring. 
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Figure 286. Rec-10 rectifier, actual and schematic wiring. 



r* 






303 




PERMANENT MAGNET 



ARMATURE CLAMPING SCREWS 
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POLE PIECE SCREW 



POLE PIECE SCREW LOCKNUT 
(KNURLED TENSION KNOB 
USED ON 255A) 



CHAPTER 5 
SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO PREVENT ENEMY USE 



Section I. SHIPMENT AND LIMITED STORAGE 
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432. Disassembly and Repacking 

a. Disassesibly. To disassemble the parts, pro- 
ceed as follows : 

(1) Keraove the copyholder from the typing 
unit cover. 

(2) Remove the crank from the typing unit 
and place it in the cloth drawstring bag 
provided for it. 

(3) Remove the typing unit cover from the 
base unit. 

(4) Remove the cover front plate from the 
lower front part of the typing unit cover. 
Replace and tighten the four nuts on their 
bolts to avoid loss. 

(5) Disassemble the paper roll spindle and 
the ribbon from the typing unit and place 
them in the drawstring bag with the 

platen crank. 

(6) Remove the keyboard from the base. 

(7) Remove the typing unit from the base. 
Replace and tighten the three thumb- 
screws in their holes in the base. 

(8) Disassemble the motor unit from the base. 
Replace and tighten the motor hold-down 
screws in their holes in the base. 

(0) Disassemble the polar relay from its 
mounting bracket on the base. 

(10) Remove the base from the table. 

(11) Remove the rectifier from the table. 

(12) Disassemble the electrical service as- 
sembly from the table. Replace screws 
in their holes in the electrical service as- 
sembly. 

(13) The table and the other units are now 
ready for repacking. 

h. Repacking. Many illustrations arranged in 
the text in this section show how components of 
the teletypewriters are packed when personnel, to 
whom packing duties are assigned, have available 
such packing materials as are used when tho equip- 



ment is originally packed. If such material is 
not available, the illustrations suggest how neces- 
sary packing materials may be improvised. Con- 
tainers for the various units bear PK numbers 
which are stamped on them at the factory. Parts 
of the packing containers are given detail num- 
bers which are also stamped on them at the fac- 
tory. Some of these details are flat pieces of 
scored cardboard. Folds along these scored lines 
aid in shaping the flat pieces into containers 
needed for packing specific units. 

(1) Brace, cushion, and place the component 
parts in cartons as for domestic shipment. 
Seal the seams and flaps of these cartons 
with 3-inch gummed tape or special sta- 
ples. Later these cartons are placed in 
wooden boxes. 

(2) Cartons which are to be sealed in flexible 
barriers (those least subject to damage 
from moisture) should have their cor- 
ners blunted before they are wrapped and 
sealed. 

(3) Seal the waterproof paper barriers with 
waterproof cement and seal the moisture- 
vaporproofed foil-lined barriers with ad- 
hesive or other suitable material which is 
equal in strength and waterproofing qual- 
ities to the barrier material. 

(4) Float the metal container, which holds 
the typing unit, in a nailed wooden box 
containing 3 inches of excelsior (fig. 27) . 
The wooden boxes, except the box for the 
typing unit which is numbered No. I 
(1/4), are lined with flexible waterproof 
barrier material. 

(5) Fill all large vacant spaces with a void 
detail of correct size and shape. 

Note. Instructions for packing the various 
components of the teletypewriters are given in 
paragraphs -133 through 443. 
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433. Typing Unit Cover 

(figs. 288 and 289) 

This paragraph provides instructions for pack- 
ing a model 15 teletypewriter cover for domestic 
shipment. 

a. Packing material (figs. 288 and 289) for a 
standard model 15 teletypewriter cover consists 
of the following : 



Quan 
lily 


Material 


Part No. 


1 




PK-10717 


1 


Label FRAGILE MATERIAL 


PK-21250 




HANDLE WITH CARE. 




1 


Corrugated detail set consisting of 
scored sheets as follows: 

1 detail A (17# 6 " x oi',U"). 

1 detail B (17" x 38J4"). 

2 detail C (13" x 16%"). 

1 detail D (19?<" x 20Ji") with 
notched corners. 


PL-22141 




TM22I5-37 
Figure 2SS. Materials for packing cover. ' 

b. Additional material needed but not furnished 
consists of 18 feet of gummed paper tape 3 inches 
wide and 12 square feet of tissue paper. 

c. To pack the typing unit cover, proceed as 
follows: 

(1 ) Form the bottom of the corrugated carton 
PK-10717 as scored. Seal the long seam 




ITM22I5-38I 
Figure SUB. Cover in place in flberboard carton. 

formed by the bottom flaps with gummed 
paper tape. The tape should extend ap- 
proximately 3 inches up the sides of the 
carton. Use two additional strips of 
gummed paper tape to seal the edges of 
the flaps along the bottom of the carton. 
These strips should extend approxi- 
mately 3 inches around each corner of the 
bottom edges of the carton. 

(2) Remove the copyholder from the cover 
by removing its four mounting screws. 
Place the four screws in a small envelope. 
Wrap the wooden filler with a piece of 
tissue paper. Place the wooden filler and 
envelope on the front side of the copy- 
holder and wrap all three parts into one 
bundle with tissue paper. 

(3) Place the wrapped copyholder assembly 
inside at the left end of the cover, and 
tie securely by means of a string passed 
through the large hole in the cover and 
the left bottom edge. 

(4) Form corrugated detail A of PK-22H1 
as scored. Place the cover on the detail 
so that the lower folded section is at the 
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front of the cover. Place one detail C at 
each end of the cover. While keeping the 
details in position against the cover by 
holding them at opposite corners, place 
them, together with the cover, in the car- 
ton (figs. 288 and 289) . 

(5) Form corrugated detail B (fig. 288) as 
scored. Place the detail in the carton 
at the upper front part of the cover over 
the glass as shown in figure 289. 

(6) Form corrugated detail D as scored (fig. 
288). Place it on top of the cover inside 
the carton with the formed edges upward 
forming a tray (fig. 289) . 

(7) Close and seal the top flaps of the carton 
as indicated in c{\) above. 

434. Cover Front Plate and Paper Spindle 

a. Cover Frost Plate (fig. 24). 

( 1 ) Remove the front cover ; then replace and 
tighten the nuts on their bolt studs. 

(2) Wrap the front plate in tissue paper and 
place it in the PK-8527 corrugated car- 
ton. 

(3) Inclose and seal the PK-8527 carton in 
a moisture-vaporproof envelope. 

(4) Inclose the moisture-vaporproofed car- 
ton in the PK-8542 corrugated carton. 

(5) Pack it in the nailed wooden box No. 4 
(marked 4/4) with consolidated pack and 
other parts. 

b. Paper Spindle (fig. 31). Place the spindle 
in the drawstring bag with the platen crank and 
ribbon. Tie this bag, by means of its string, to 
the right side frame between the spindle drag 
spring and the retaining plate (fig. 293). 

435. Keyboard 

(figs. 290 and 291) 
a. The packing material for a standard model 
15 keyboard consists of the following : 



Quan 
tily 


Materia] 


Part No. 


1 


Corrugated carton 


I'K-9187 


1 

1 


Label FRAGILE MATERIAL, 

HANDLE WITH CARE. 
Corrugated detail set consisting of 
scored sheets as follows: 
2 detail A (5?6" s 22^")- 
2 detail B (6'/<" x 25K"). 
1 detail C (14%" x 26M"). 
1 detail D (lO'/i" x 20>M«"). 


PK-21250 




TM22I5-39 
figure 290. racking keyboara. 

b. Additional material needed but not furnished 
consists of 13 feet of gummed paper tape 3 inches 
wide and 4 square feet of tissue paper. 

c. When packing the keyboard, proceed as fol- 
lows: 

(1) Form the bottom of the corrugated car- 
ton PK-9187 as scored. Seal the long 
seam formed by the bottom flaps with 
gummed paper tape. The tape should 
extend approximately 3 inches up the 
sides of the carton. Use two additional 
strips of gummed paper tape to seal the 
edges of the flaps along the bottom of the 
carton. These strips should extend ap- 
proximately 3 inches around each corner 
of the bottom edges of the carton. 

(2) Tie the two thumbscrews to prevent them 
from rattling. 

(3) Form corrugated detail C as scored, and 
place it in the carton as indicated in 
figures 290 and 291. 

(4) Place the model 15 keyboard centrally in 
the carton on top of detail C with the gear 
directly over the formed section of the 
detail as shown in figure 291. 
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(5) Form two corrugated details B (fig. 290) 
as scored, and place one at each front 
corner of the keyboard as shown in figure 
291. 

(6) Form two corrugated details A as scored, 
and place one at each side of the keyboard 
with the smaller folds at the bottom as 
shown in figure 291. 

(7) Place tissue paper over the top of the key- 
board. Form detail D as scored and 
place.it over the top of the keyboard with 
the formed ends downward and resting 
on the keyboard (fig. 291). 

(8) Close and seal the top flaps of the carton. 

436. Typing Unit 

(figs. 294 through 301) 

a. The packing material for a standard model 
15 typing unit (friction feed) consists of the fol- 
lowing : 



Quan 
tlty 


Material 


Part No. 


1 


Corrugated carton (fig. 300| 


PK-10718 


1 


Corrugated carton (fig. 3001 . 


PK- 11289 


1 


Unpacking instruction card 


PK-21217 


1 


Label FRAGILE MATERIAL, 
HANDLE WITH CARE. 


PK-21250 


10 




PK-21277 
PK-2129G 


1 


Bracket (fig. 295) 


1 




PK-21297 
PK-21300 


1 


Cloth bag (figs. 293 and 296) 


1 


Sheet, wax paper (fig. 296).. 


PK 21305 


4 




PK-21345 
PK- 22214 


2 


Scored corrugated detail shoot (20" 




x 4GV5") (fig. 300). 




4 


Scored corrugated detail sheet (17?S" 
x 35") (fig. 300). 


PK-22215 


1 


Sot of packing details (tig. 294) con- 
sisting of: 

2 detail No. 4 plywood panels 
(fig. 299). 

1 detail No. 5 L-sliaped wooden 
block 1%" thick (fig. 29G). 

1 dotail No. 6 small wooden 
block l%" thick with clear- 
ance cut (fig. 290). 

1 detail No. 7 wooden base 
assembly (fig. 296). 


l'K-22238 


1 


Lower blocking assembly 


PK-22239 


1 




PK— 22240 


1 


Top frame assembly (fig. 299) 


PK -22241 


4 


Wedge lock (fig. 299) 


82074 










|TM32I5-40| 
Figure 201. Keyboard in flbcrboard carton. 

b. Additional material needed but not fur- 
nished includes 10 fivepenny nails, 8 fourpenny 
nails, 4 square feet of tissue paper, 33 feet of 
gummed paper tape 3 inches wide, 15 feet of cloth 
tape at least 2 inches wide, and two 1-inch spacer 
blocks approximately 2 inches wide and inches 
long. 

c. When packing the typing unit, proceed as 
follows : 

(1) Place the typing unit on the detail No. 7 
base assembly in such a position that the 
two printer studs are centered in the 1*4- 
inch clearance holes of members E and F 
of detail No. 7 (figs. 294 and 296) . There 
should be no space between the rear of 
the side frames and members G and H 
of detail No. 7 (fig. 297). 

(2) Place detail No. 5 firmly against the 
right side frame and insert two PK- 
21345 fillister-head wood screws in the 
holes provided (fig. 296). 

(3) Place detail No. 6 firmly against the left 
side frame, and insert two PK-21345 fil- 
lister-head wood screws in the holes pro- 
vided (fig. 296). 

(4) Loosen the front screws on the right and 
left lower carriage track supports (fig. 
295). 

(5) Free the type-bar carriage by depressing 
the carriage-return lock bar and move it 
to its central position. While holding 
the carriage in this position, place the 
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Figure 293. Typing unit in place on wooden base 
assembly, rear view. 



Figure 29-j. Typing unit in place on wooden base as- 
sembly, right side view. 
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Figure WIS. Right 



fringe bracket installed on typing 
unit. 



right bracket under the front washer of 
the front screw and over the rear screw- 
on the right carriage track support. 
Engage the 3%,-inch hole of the bracket 
with the 34-1 rear nut of the guide roller 
assembly on the carriage, and fasten the 
bracket friction tight in this position 
with the screw that was previously 
loosened. Do not tighten the screw. 
(G) Mount the left bracket in a similar 
manner and tighten the track support 
front mounting screws. 

(7) Press the carriage-return lock bar again 
to make certain that any stress on the 
spacing mechanism is relieved (fig. 297). 

(8) Remove the paper roll spindle, the rib- 
bon, and the platen crank. Place them 
in the cloth bag provided and tie the bag, 
by means of its string, to the right side 



frame between the spindle drag spring 
and the retaining plate. 

(9) Fasten the other end of the bag to detail 
No. 5 with a tack or nail (fig. 29G). 
Fasten the cloth bag sufficiently tight to 
prevent swinging. 

(10) Tie the signal bell hammer to the rear 
crossbar with a suitable string. 

(11) Place the sheet of wax paper between 
the type-bar backstop and the type bars 
as shown in figure 296. 

(12) Fold tissue paper into a pad and place 
it on top of the type bars. Bind the paper 
pad in position so that the type bars are 
held down by means of a string tied to 
the type-bar backstop as shown in figure 
296. 

( 13) Place the lower block assembly in posi- 
tion on the typing unit so that the % 6 - 
inch clearance holes in the cubic blocks 
are over the lower carriage-track support 
screws as shown in figure 297. 

(14) Place the upper blocking assembly in 
position so that the members N engage 
the %-inch notched section of member J, 

and so that member P rests firmly on the 
rear projections of the right and leftside 
frames as shown in figure 298. 

(15) Place one 1-inch spacer block on each 
member L an equal distance from each 
end (fig. 298). 

Note. Those spacer blocks provide uniform 
spacing for the engagement of wedge locks 
which are used later. 

(16) Assemble the two plywood panels (de- 
tail No. 4) to members B with five five- 
penny nails each so that the panels are 
flush with the tops of members B, and 
so that the drilled holes in the panels are 
located at the bottom (opposite end from 
members B) (fig. 299). 

( 17) Place the assembly over the typing unit 
with the plywood panels to the front and 
rear of the typing unit. 

(IS) Fasten the plywood panels (detail No. 
4) to members C, E, and F of detail No. 
7 by means of 10 No. 8 wood screws in- 
serted through the holes drilled in the 
panels. The panels should be flush with 
the bottom of members C (fig. 299). 
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Figure 296. Typing unit in place on icooien bine assembly, front vieic. 






r^ 



(19) Assemble the four wedge locks, with 
the ends of their springs hooked to the 
nail in each half of the wedge lock, and 
insert them between the parallel mem- 
bers A and member Jj directly above the 
vertical members (fig. 299). 

(20) Remove the spacer blocks (fig. 299) and 
tap members A lightly above the wedge 
locks to increase the tension applied by 
the wedge locks and to remove any 
looseness in the assembly. 

(21) Fasten each top wedge only of the 
wedge locks to member A. with two 1-inch 
nails. 

(22) Check all details for correct position 
and for any movement between the typing 
unit and the assembled crate. 

(23) Staple or tack the unpacking instruc- 
tion card to the members A of the top 
frame as shown in figure 292. 

(24) Form the bottom of the corrugated car- 
ton PK-1071S as scored. Seal the long 
seam formed by the bottom (laps with 
gummed paper tape. The tape should ex- 



tend approximately 3 inches up the sides 
of the carton. TJso two additional strips 
of gummed paper tape to seal the edges of 
the flaps along the bottom of the carton. 
These strips should extend approximately 
3 inches around each corner of the bottom 
edges of the carton. 

(25) Place the crated typing unit in the PK- 
10718 carton and seal the flaps. 

(26) Stencil THIS SIDE UP and OPEN 
HERE on top of the carton with water- 
proof ink. 

(27) Make up corrugated carton PK-11289, 
then close and seal the bottom. 

(•28) Form one PK-22214 corrugated detail 
sheet as scored and place it in the bottom 
of PK-11289 with the pleats downward 
adjacent to the bottom flaps of the carton. 

(29) Place the sealed carton PK-10718 inside 
carton PK-11289 on top of the formed 
corrugated detail (fig. 300) . 

(30) Form and insert one corrugated detail 
sheet of PK-22215 at each corner of the 
sealed carton as shown in figure 300. 
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(31) Form another PK-22214 corrugated de- 
tail sheet and place it on top of the sealed 
carton. 

(32) Close and seal the top flaps of the PK- 
11289 carton. 

(33) Place two bands of cloth tape girthwise 
around the PK-11289 approximately 4 
inches from the edges. The ends of the 
tape should overlap each other approxi- 
mately 3 inches. 

(34) Stencil THIS SIDE UP and OPEN 



Quan 
Illy 


Material 


Part No. 


3 




RM-71677 


3 


Nut 


RM 71292 


3 




2669 


G 




RM 72295 


1 

1 

1 


Corrugated carton (with liner) 

Label FRAGILE MATERIAL, 

HANDLE WITH CARE. 
Set-up (lamp) box__ 


PK-9603 
PK-21250 

PK 21280 


1 




PK-22113 
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Figure 297. Typing unit in place on wooden dase assembly, left side view. 



HERE on the top of the PK-11389 
carton. 
(35) Apply the PK-21250 label FRAGILE 
MATERIAL, HANDLE WITH CARE 
to the top of the carton. 

437. Motor Unit 

(figs. 302 and 303) 

a. The packing material for a motor unit (syn- 
chronous or governed) consists of the following: ■ 
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b. Additional material needed but not furnished 
includes 10 feet of gummed paper tape 3 inches 
wide and 4 square feet of tissue paper. 

c. When packing the motor unit, proceed as fol- 
lows: 

(1) Place the motor unit on the wooden base 
so that the three motor-plate mounting 
holes line up with the three drilled holes 
in the wooden base (fig. 302). 

(2) Fasten the motor unit to the wooden base 
by means of the three RM-71677 screws, 



1> 
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Fiffurc 298. Typing unit crate. 



the 74032 washers, the RM-72295 wash- 
ers, the 2G69 lockwashers, and the RM- 
71292 nuts as shown in figure 302. If 
the motor unit has a target lamp, remove 
the lamp; wrap it in tissue paper, place 
it in set-up box PK-21280 (fig. 303). 
and securely tie the box to the lamp brack- 
et with a string which should be passed 
through the wire loops of the box. 
(3) Form the hottom of the corrugated car- 
ton PK-9603 (fig. 303) as scored. Seal 
the long seam formed by the bottom flaps 
with gummed paper tape. The tape 



should extend approximately 3 inches up 
the sides of the carton. Use two addi- 
tional strips of gummed paper tape to 
seal the edges of the flaps along the bot- 
tom of the carton. These strips should 
extend approximately 3 inches around 
each corner of the bottom edges of the 

carton. 

(4) Place the motor unit and the attached 
wooden base in the carton so that the 
wooden base rests on the bottom of the 
carton. 

(5) Place the corrugated liner around the in- 
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side of the carton so that its bottom end 
rests on top of the wooden base. Make 
certain that the top edge of the liner does 
not extend above the top of the carton. 

(6) Close and seal the top (laps of the carton. 

(7) Apply a label FRAGILE MATERIAL, 
HANDLE WITH CAKE to the top of 
the carton. 

438. Relay 

This paragraph provides instruction for do- 
mestic packing of the RY— 30 relay and protection 
of this unit against excessive contact corrosion and 
formation of black dust due to the presence of 
hydrocarbon vapors. 

a. The packing materials for the RY-30 relay 
consist of the following: 



Quan- 
tity 


Materia! 


Part No. 


1 

1 
1 
2 
2 
4 ft 


Corrugated fiberboard carton (6g. 
304). 

Corrugated fiberboard detail 

Moisture-vaporproofed barrier- 

2-oz bag of silica gel 

Gas adsorbing unit. 

3" gummed paper tape 


I'K-8741 

PK-22156 
PK-23188 
PK-21226 

PK-21205 









b. Packing of the RY-30 relay in a heat-sealed, 
moisture-vaporproofed barrier with dehydrating 
agent is described in (1) through (7) below. Pack 
the relay in accordance with the methods and 
sequence of operations as follows: 

(1) Place the RY-30 relay packed in the 
supplier's carton in the moisture-vapor- 
proofed barrier PK-23188. 

(2) Place the corrugated fiberboard detail 
PK— 22156 over the relay carton with two 
2-ounce bags of silica gel. 

(3) Insert the barrier bag containing the gas 
adsorbing detail unit against the silica 
gel inside the gel tray and heat-seal the 
barrier PK-23188. 

(4) Form the corrugated fiberboard carton 
PK-8T41. Seal the long seams of bot- 
tom flaps with 3-inch gummed tape and 
use additional strips for sealing the flaps 
along the ends of tho carton. 

(5) Place the sealed moisture-vaporproofed 
barrier PK-23188 in the outer carton 
PK-8741. 
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(6) Close the top flaps of the carton and seal 
it with 3-inch gummed tape. 

(7) Mark the carton as required. 

439. Base Unit 

(figs. 305 and 306) 

a. The packing material for a standard model 
15 base consists of the following : 






tity 


Material 


Part No. 


1 




PK 9920 


1 
1 


Label FRAGILE MATERIAL, 

HANDLE WITH CARE. 
Corrugated detail set consisting of 
scored sheets as follows: 
1 detail A (1554" x 47%"). 
3 detail B (10«" x 28«"). 

1 detail C (10^1" x 27>io"). 

2 detail D (G%" x 18"). 


PK-2I250 
PK-22I39 



b. Additional material needed but not furnished 




Figure 290. Typing unit in wooden crate. 
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Figure 300. Carious and pads protecting typing unit. 
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Figure SOI. Outer carton containing typing unit, cutaway 
view. 

includes IS feet of gummed paper tape 3 inches 
wide and 10 square feet of tissue paper. 

c. When packing the base unit, proceed as fol- 
lows: 




TM22I5-5I 
Fiaure 302. Motor unit packing details. 

(1) Kemove the relay from the mounting 
bracket. 

(2) Fold the base cords, wrap them in tissue 
paper, and place them in the large cavity 
of the base; tie them securely with a 
string inserted through a large hole at 
the right side (fig. 306). 

(3) Form the bottom of the corrugated car- 
ton PK-9920 as scored (fig. 305). Seal 
the long soam formed by the bottom flaps 
with gummed paper tape. The tape 
should extend approximately 3 inches up 
the sides of the carton. Use two addi- 
tional strips of gummed paper tape to 
seal the edges of the flaps along the bot- 
tom of the carton. These strips should 
extend approximately 3 inches around 
each corner of the bottom edges of the 
carton. 

(4) Fold detail A of PK-22139 as scored (fig. . 
305). Place the> detail centrally in the 
bottom of the carton. 

(5) Place the model 15 base in the carton be- 
tween the folded sections of detail A, 
with the rear part of the casting toward 
the smaller folded section. 
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[DETAIL C 
OF PK-22139 



DETAIL D 
OF PK-22139 



ETAIL A 
OF PK-22139 



- 



JSILICA GEL (2) 2 
PK-21226 

Liset OF GAS ADSORBING 
lUNITS 112030 

CORRUGATED FIBERBOARD BOX PK-8741 

TM 2215-53 

Figure 30.). HY-30 relay, method of packing. 

(6) Fold detail C of PK-22139 as scored and 

as shown in figure 305. Place it between 
the side of the base and the inside of the 
carton at the corner of the base where the 
toggle switch is mounted (fig. 306). 



CORRUGATED 
CARTON PK-S 



TM22I5-54 

Figure 305. Model 15 base, packing details. 



>*"" Make sure that the top of the detail is 

flush with the top of the carton. 

(7) Fold the three details B of PK-22139 as 
scored (fig. 305). Place them between 
the side of the base and the inside of the 
carton at the other three corners of the 
base. Make sure that they are flush with 
the top of the carton (fig. 306) . 

(2) Place the two details D together so that 
the slits in their edges meet. Form a 
notch at the slits to provide clearance for 
the contact pile-up near the middle of the 
base lis shown in figure 806. 

(9) Place the two details D edgewise across 
the top of the base so that one end fits be- 
tween the two details B and the other end 
between detail B and detail C (fig. 306) . 
Make sure that the top edges of details 
D are flush with the top edge of the car- 
ton. 

(10) Close the top flaps of the carton and seal 
them with gummed paper tape in the 
same manner as indicated in (3) above. 

440. Rectifier Power Unit 

When packing the rectifier power unit, proceed 
as follows: 

a, Coil the cords together on top of the rectifier 
and wrap paper around the plug and two recep- 
tacles to pad and hold them in place. 

h. Place the rectifier in a liberboard carton. 

441. Electrical Service Assembly 

When packing the electrical service assembly, 
proceed as follows: 

a. Wrap the assembly in tissue paper and place 
it in a suitable corrugated carton. Leave the 
mounting screws tightened in their holes in the 
assembly as protection against loss. 

b. Inclose and seal the cartoned assembly with 
a tray containing 1 pound of silica gel in a mois- 
ture- vaporproofed barrier. 

c. Place the moisture-vaporproofed package in 
a PK-8985 corrugated carton and float with con- 
solidated package and other parts in the nailed 
wooden box No. 4 (marked 4/4). 

442. Table 

a. Materials used in packing the table are as 
f** follows: 
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| TM 2215-551 

Figure 306. Base packed in protective carton. 



Quantity 


Material 


Pnrt So. 


1 


Corrugated fiberboard 
carton 






PK-11291 


1 


Corrugated fiberboard 
tray 






l'K-112!)l 


1 


Wooden top frame de- 
tail A 






PK-22194 


1 


Wooden bottom frame 
detail B 






PK-221M4 


1 (sheet) 

As required 

18 ft 


Tissue paper 

Suitable twine. 
3 in. gummed paper tape- 
Gummed label. . 


PK-21298 

I>K-21205 


1... 


PK-21250 


1 .. 


Gummed label 


PK-21328 









b. When packing the table, proceed as follows : 

(1) Form the corrugated fiberboard cartons 
PK-11291. Seal the long seams of the 
bottom flaps with 3-inch gummed tape 
and use two additional strips for sealing 
the flaps along the ends of the carton. 
The gummed tape shall at all times ex- 
tend approximately 3 inches beyond the 
ends of the flaps and approximately the 
same at all sides and ends of the carton. 

(2) Place the wooden detail B in the bottom 
of the carton. 

(3) Wrap the rubber feet in tissue paper and 
tie them securely to the shelf of the table 
with suitable twine. 

(4) Place the table in carton PK-11291 and 
locate the legs within the wooden frame 
detail B. 

(5) Form the corrugated fiberboard tray 
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PK-11291 by folding the four flanges 
downward and place it over the top of 
table. 

(6) Place the wooden frame detail A over the 
fiberboard tray on top of table. 

(7) Close the top Haps of the carton and seal 
with 3-inch gummed tape. 

(S) Paste a label to the top rear right of the 
carton indicating OPEN HERE, THIS 
SIDE UP. 

443. Arranging Consolidated Package 

a. Wrap the following parts and spare parts in 
tissue paper and place Ihem in their individual 
pressed fiberboard cartons. Coat the gear set 
with grease or other preservative before placing 
it in the carton. 



103281 

103286 

71557 

1010G3 

102701 

103628 

7835 

80371 



Fusctron 

Fusetron 

Lamp 

Fusctron 

Fusetron 

Speed indicator 

Itibbon 

Set of gears 



/"^ 



PK-6796 
PK-6796 
I'K-6796 
PK-6628 
PK-6628 
PK-G774 
PK-C628 
PK-7532 



b. Place the individual cartons in a larger fiber- 
board carton. 

c. Pack this carton in a nailed wooden box No. 
4 (marked 4/4) with the motor unit, cover, cover 
front plate, copyholder, electrical service as- 
sembly, and the two technical manuals which must 
be inclosed in a moisture-vaporproofed envelope. 



Section II. DEMOLITION TO PREVENT ENEMY USE 



444. Methods of Demolition 

a- Smash. Use sledges, axes, hunduxes, pick- 
axes, hammers, crowbars, heavy tools. 

b. Cut. Use axes, handaxes, machetes. 

c. Born. Use gasoline, kerosene, oil, flame 
throwers, incendiary grenades. 

d. Exr-LODE. Use firearms, grenades, TNT. 

e. Dispose, Bury in slit trenches, fox holes, 
other holes. Throw in streams. Scatter. 

/. Other. Use anything immediately available 
for destruction of this equipment. 



445. Destruction of Components 

When ordered by the commander, destroy all 
equipment to prevent its being used or salvaged 
by the enemy. 

a. Smash the typing unit, rectifier power unit, 
relay, table, resistors, capacitors, switches, name- 
plates, and other identifying marks. 

b. Cut all wiring, cords and cables, and relay. 

c. Hum instructions, diagrams, circuit lahels, 
etc. 

d. Bury or scatter any or all of the above pieces 
after smashing. 

e. Destroy everything. 
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APPENDIX I 
REFERENCES 

Note. — For availability of items listed, check SR 310-20-3 for field manuals, SR 310-20-4 for technical manuals 
and technical bulletins, and Department of the Army Supply Catalog SIG 1 for Signal Corps supply catalogs. 
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1 . Technical Manuals for Equipment Associ- 

ated With Teletypewriters TT-5/FG and 
TT-6/FG. 

TM 11-352 Printer TG-7-A and Teletype- 
writers TG-7-B and TB-37-B. 

TM-1 1-356 Radio Teletype Terminal Equip- 
ment, AN/FGC-1 or AN/ 
FGC-lX. 

TM 11-358 Telegraph Central Office Set 
TC-3, and Switchboard BD- 
100. 

TM 11-359 Line Units BE-77, BE-77-A, and 
BE-77-B, and BE-77-C. 

TM 11-2036 Tost Set 1-181. 

TM 11-2056 Test Unit 1-236 and I-236-A. 

TM 11-2201 Reperforator Teletypewriter Sets 
TC-16 and TC-17. 

TM 11-2208 Test Set TS-2/TG. Teletype 
Manual No. 43. 

TM 11-2209 Teletypewriter Set 131 B2. 

TM 11-2217 Distortion Test Set TS-383/GG 
and TS-383A/GG. 

TM 11-2222 Transmitter Distributors Tele- 
type Model 14. 

TM 11-2223 Typing and Nontyping Reper- 
forators, Teletype Model 14. 

TM 11-2513 Test Set I-193-A. 

TM 11-2626 Test Unit 1-176. 

TM 11-5500 Multimeter TS-297/U. 

2. Painting, Preserving, and Lubrication 

TB SIG 13 Moisfureproofing and Fungi- 
proofing Signal Corps Equip- 
ment. 

TB SIG 69 Lubrication of Ground Signal 
Equipment. 



3. Packaging and Packing Information 

a. Military (Jan) Specifications. 
JAN-D-169 Desiccanls, (activated). 
JAN-P-100 General specification. 
JAN-P-106A Boxes; wood, nailed. 
JAN-P-116 Preservation, methods of. 
JAN-P-125 Barrier-materials, waterproof, 

flexible. 
JAN-P-131 Barrier-material; moisture-va- 

porproof, flexible. 

b. U. S. Army Sprctficatioxr. 

100-2E Marking shipments by contrac- 

tors, standard specification for 
(and Signal Corps Supple- 
ment thereto). 

c. Signal Corps Instructions. 
720-7 Standard Pack. 

720-15 Marking of Interior Containers (for Signal 
Corps Equipment). 

4. Decontamination 

TM 3-220 Decontamination. 

5. Demolition 

FM 5-25 Explosives and Demolitions. 

6. Other Publications 

SB 11-47 Preparation and Submission of 

Requisitions for Signal Corps 
Supplies. 

SR 310-20-3 Index of Training Publications 
(Field Manuals, Training Cir- 
culars, Firing Tables and 
Charts, Army Training Pro- 
grams, Mobilization Training 
Programs, Graphic Training 
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SR-310-20-3— Aids, Joint Army-Navy-Air SR 700-45-5 Unsatisfactory Equipment Re- ^~~ 
Con. Force Publications, and Com- port (Reports Control Symbol •— • 

bined Communications Board CSGLD-247). 

et> ma on a t j " . lC> c "m"' i • i -\r i SR 745-45-5 Report of Damaged or Improper 

SK 310-20-4 Index of Technical Manuals, Q . ; . , n ° , n k . ' , 

„ , . , D ... m , Shipment (Reports Control 

Technical Regulations, Took- «,™k„i„ nun A oe\ 

■ i t» H ■.- o ! t. i symbols CbGLD-66) . 

meal Bulletms, Supply Bui- —.„., _ . , r . 

letins, Lubrication Orders, Mod- TB SIG 25 Preventive Maintenance of Petr- 



ification Work Orders, Tables 



or Cords. 



of Organization and Equip- ™ 1_455 Electrical Fundamentals. 

ment, Reduction Tables, TM 11-462 Signal Corps Tactical Communi- 

Tables of Allowances, Tables cation Reference Data. 

of Organization, and Tables TM 11-680 Teletypewriter Circuits and 

of Equipment. Equipment (Fundamentals). 
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APPENDIX II 
IDENTIFICATION TABLE OF PARTS 

Note. The fact that a part is listed in this table is not sufficient basis for requisitioning the item. Requisitions 
must cite a specific T/O & E, T/A, SIG 7-8-10, SIC. 10, list of allowances of expendable material, or other authorized 
supply basis. The Department of the Army Supply Catalogs applicable to the equipment covered in this manual are 
SIG 10-S53, Typing Units TT-5/FG and TT-6/FG; SIG 10-S54, Keyboard Units, Model 15: SIG 10-855. Printer Base, 
Models 15 and 19; SIG 10-860, Rectifier Unit Rec-29; and SIG 10-TT-5/FG and TT-6/FG. For an index of available 
supply catalogs in the Signal portion of the Department of the Army Supply Catalog, sec the latest issue of SIG I. 



1 . General 

Figures 307 through 339 illustrate and identify parts used in Teletypewriters TT-5/FG and TT-6/ 

FG. Numbers for parts shown in these illustrations are the manufacturer's part numbers. Signal 
Corps stock numbers for the parts illustrated appear in paragraph 2 of this appendix. In nearly all 
instances the Signal Corps stock numbers are the manufacturer's part numbers plus the prefix 4T. 

2. Identification Table of Parts for Teletypewriters TT-5/FG and TT-6/FG 
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Fir. no. 


Name of part and description 


Function of part 


Signal Con* Stock 
No. 


l 


TELETYPEWRITER TT-5/FG: fixed station; std 


Sends and receives telegraph mes- 


4T2.18A-1 




com keyboard; English characters; 72 characters 


sages. 






per line; sending and receiving; friction paper feed; 








110 v ac, 50/G0 eye series governed motor; 5-unit 








code; for wire com; remote stop on H key. 








TELETYPEWRITER TT-6/FG: fixed station; 


Sends and receives telegraph mes- 


4T2.16A-1 




weather com keyboard; English characters; 76 


sages. 






characters per line; sending and receiving; friction 








paper feed; 110 v ac, 50/G0 cycle series governed 








motor; 5 unit code; for wire com; remote stop on 








H key. 








PARTS FOR BASE, TELETYPE PART t BB44 








BEARING, ball: single row radial; felt seal one side 




4T80358 (same 








as4T29464) 


311 


CABLE ASSEMBLY', power: 3 cond; RC; "M" OD; 


Connects signal current to tele- 


4T95050 




35" Ig; w/3 cont male connector one end; ring lugs 


typewriter. 






and 4 leads other end. 






311 


CABLE ASSEMBLY, power: 4 cond; RC; %" OD; 


Connects motor current to tele- 


4T95052 




35"; lg; w/polarizcd plug one end, 5 ring lugs other 


typewriter. 




309 


CAPACITOR, fixed: paper;250,OOO w f + 2S%-0.%; 
300 vdew; 3}ie" lg x 1><" wd x %" thk (for syn- 
chronous motor only). 


Part of line relay spark protection.. 


4T81841 


310 


CAPACITOR, fixed: "paper; lj.f ± 10% vdew; 4<i»" 
lg x 2" wd x Y," thk. 


Spark suppressor in motor circuit. _ 


4T7801 1 


311 


CONNECTOIf, male contact: 3 polarized cont 


Part of cable assembly 95(150 


4T95063 


311 


CONNECTOR, male contact: 4 cont 


Part of cable assembly 95052 


4T95064 


311 


CORD, switchboard: brown cotton braid outer 


Connects teletypewriter to send 


4T89438 




covering; 36" Ig. 


line. 
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TT-6/FG — Continued 



n 



313,314 
307 



310 
308 

308, 331 
307 
333 
307,311 



333 
333 
332 

332 

333 

332, 334 
334 
334 



Xiimo of |»rl ami di-ci i| tim 



PARTS FOR BASE, TELETYPE PART 
# BB44— Continued 

CORD, switchboard: brown cotton line braid outer 

covering; 30" Ig. 
CUP, oil. 

FUSE, plug: 1.0 amp, 125 v; one time 



FUSE, plug: 3.2 amp, 125 v; one time. 



RESISTOR, fixed: wire wound; 300 ohms ± 10%; 

40 w; 3M«" x %" dia. 
RESISTOR, fixed: wire wound; 2810 ohms ±10%; 

15 w continuous rating; tapped at 810 ohms; body 

.277" ID, V ODx2" Ig. 
RESISTOR, fixed: wire wound; 2,000 ohms ±10%; 

15 \v; tapped at 2,000 ohms. 
SCREW, thumb: knurled head; y,"-20; '/," lg under 

head w/%" lg thd. 
SPUING: extension; .033" dia music wire; l?io" Ig 

x .259" dia overall. 
SPRING: flat; jack type: .038" nickel silver; slip 

connection cont; \%«" Ig x i^U" h x y," wd over- 
all. 
SWITCH, lever: cont arrangement 1A and 2B; 

locking in one position 
SWITCH, toggle: SPST; bakelitc body; \%" lg x 

W wd x 1 'y is " h overall. 

PARTS FOR MOTOR UNIT PU-109/GG, 
TELETYPE PART t MU27 

AEM ASSEMBLY': cont; nickel silver or steel; u/w 
outer disk; 356" lg x '/,(," wd x '?i," h overall. 

ARM ASSEMBLY: cont; nickel silver or steel; u/w 
inner disk; 3%" Ig x Jio" wd x •%•" h overall. 

BEARING, ball: single row, self alining; bore .51 18": 
1.1811" ODx .2750" wd. 

BRUSH, electrical cont: carbon; 2?i " lg x %" OD 
overall. 

BRUSH, electrical contact: for governor; carbon 

copper pi. 
CAP, contact brush: block bakelitc; %'' dia x \i" 

lg overall. 
CAPACITOR, fixed: paper; 10,000uuf +22%-0%; 

1200 vdet; \'A" Ig x '/U" wd x Jl«" thk overall. 
CAPACITOR, fixed: paper; 100,000 ioif ±12%; 

1200 vdet; oval, 2'/," Ig x ?i 6 " wd x 5(o" thk overall. 
COIL, RF: choke; single winding, layer wound; 

unshielded; 1.1 ohm dc resistance. 



Connects teletypewriter to receive 
line. 

Lubrication fitting 

Protects motor circuit 



Protects motor circuit. 



Siiuiiil Cnips Stock 



Part of suppressor in motor circuit- 
Current limiter in shunt and bias 
circuits. 

Limits current in magnet and bias 

circuit. 
Secures printer unit to base. 



Aids in control of motor speed . 

Connects electrical circuits to 
printing unit motor and base. 

Part of send, receive, break mech- 
anism. 
Motor ON-OFF switch 



Completes circuit to motor gov- 
ernor. 

Completes circuit to motor gov- 
ernor. 
.Used to mount armature in the 
motor and allow it to rotate 
freely. 

Completes electrical connection 
from motor commutator to filter 
unit. 

Part of 4T78399 and 4T78I00 



Holds contact brush 4T8094 in 

place. 
Part of electrical noise suppressor. . 

Part of electrical noise suppressor. . 

Part of electrical noise suppressor 
to reduce noise and arcing at 
opening and closing of governor 
contacts. 



4T89472 

4T8989B 

3Z2001.31 
(same as 
4T1O32S0) 

3Z2fi03.11 
(same as 
IT 103284) 

4T78205 

4T74821 



4T74U14 
4T74720 
4T0323 
4T7094 

IT82917 
4T74020 



4T78399 
IT78400 
4T5001 

4T8094 

4T78403 
4T70873 
4T95937 
4T95938 
3C198S 
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f> 2. Identification Table of Parts for Teletypewriters TT-5/FG and TT-6/FG — Continued 



r 



r 



Fig. No. 


Namo of part and description 


Fund ion or part 


*itfii'<! f.irps ^look- 
No. 




PARTS FOR MOTOR UNIT PU-109/GG, 








TELETYPE PART # MU27— Continued 






333 


CONTACT, governor: screw type w/tungsten point 


Part of 4T6314 contact assembly 


4T72835 




on head; steel; nickeled; #2-56 screw .080" lg 


for controlling speed of motor. 






w/full thd; oont .250" OD x .020" thk. 






333 


CONTACT, governor: single tungsten cont Yt" OD 


Opens at critical speed to control 


4T0314 




x )i„" thk; 1'%*" lg x %" h x %" thk overall. 


motor speed. 




333 


CONTACT, governor: screw type w/cont electro- 
welded to head; #6-32 serow .385" lg w/.188" lg 
thd; cont %" dia x .020" thk. 


Aids in controlling motor speed 


4T6320 


333 


CONTACT, governor: .0159" thk nickel silver; 


Completes circuit in motor gov- 


4T78496 




governor outer cont spring; 1 l fa" lg x .531" wd 


ernor. 






x '1?6«" d overall. 






333 


CONTACT, governor: .159" thk nickel silver; 


Completes circuit in motor gov- 


4T78497 




governor inner cont spring. 


ernor. 




317, 331 


GEAR: helical; fiber; 35 tooth, concave face 


Driven gear of worm gear set 


4T74151 


331 


GEAR ASSEMBLY: 36S opm, consists of 1 steel 
gear, 7 thd; and 1 bakelite gear, 35-tooth. 


Motor and main shaft gearing 


4T80374 


333 


GOVERNOR: motor; steel w/bakclitc insulation; 
3M" OD x l'Mo" thk overall; w/Ji" hub. 


Governs motor speed _ _ . ------ 


4T80352 






331 


INSULATOR: rectangular, flat, 1.625" lg x .812" 
wd x .016" thk. 


Plate in motor terminal board 


4T74991 


331 


LAMP, incandescent: llov, 15 w; bulb T7 clear; 2%" 


Illuminates target when motor 


6Z6820-2 




lg overall. 


speed is checked. 


(supersedes 
4T74557) 


331 


LAMPIIOLDER: keyless; intermediate screw base; 


Holder for target illuminating 


4T74558 




2.125" lg x 1.031" OD overall. 


lamp. 




331 


MOTOR UNIT PU-109/GG: scries governed; & 


Changes electrical power to me- 


4TMU27 




hp; 1 15 v, 60 eye, single ph, .8 amp; includes gover- 


chanical power to operate tele- 






nor assembly, filter unit and target lamp assembly, 


typewriter. 






2100 rpm. 






332 


MOTOR, AC: series wound; \'u hp; 95-130 v, 60 eye, 


Changes electrical power to me- 


4T77953 




single ph, .8 amp; 2100 rpm. 


chanical power to operate tele- 
typewriter. 




331 


NUT, hexagon: steel, nickel pi; #"-27; .140" thk; 


Mounts target lamp holder to 


1T70892 




.562" wd across flats. 


target lamp bracket. 




333 


NUT, hexagon: steel; zincchromate; #6-32; %i" thk; 


Secures contact 4T6320 above to 


4T6345 or 




Yi" across flats. 


mounting block. 


6L3606-32- 
4.3 


307, 311, 
313.315, 


SCREW, machine: slotted hex. head; steel, nickel 
finish; #6-40; %" lg under head. 




4T6811 






317,318, 








325, 328, 








329.331, 








333 








307, 310, 
312,313, 


SCREW, machine: slotted hex. head; #6-40; J{«" 
lg under head. 




4T6746 






314,315, 








316,318, 








319, 321, 








323, 324, 








327, 328, 








329. 331 








308, 333 


SCREW, machine: RH; brass; zinc chromatc; #6-32; 


Mounts governor cover and target 


IT 1064 




.250" lg w/full lg thd. 


to governor shell. 
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2. Identification Table of Ports for Teletypewriters TT-5/FG and TT-6/FG — Continued 



309, 31fi, 
323, 324, 
333 

331 



331 

307,310 
Hi rough 
314; 

310, 318, 
320 

through 
325: 327 
32S, 331, 
333 

through 
335; 339 

323, 33 1 

307 

through 
329; 331 
and 333 
through 
337. 

307 

through 
311; 315 
through 
321; 323 
through 
325; 327, 
331, 333 

308, 310, 
319, 321, 
333, 334, 
335, 339 

331 



r\ 



Name of pari and <li-s<-rip:jr 



PARTS FOR MOTOR UNIT PU-109/GG, ' 
TELETYPE PART # MU27— Continued 

SCREW, machine: Fil H; #4-40; «," lg under head 
threaded %i" !g. 

.SWITCH, toggle: SI'ST; 2-position, bakolite body... 



TARGET: governor flywheel; 20 divisions; 3.329" 

OD x •/,■■ Oik overall. 
WASHER, flat: steel, dull nickel finish; %," ID, 

?ie" OD x .032" thk. 



Mounts governor contact brush 
springs to mounting plate. 

Turns target illuminating lamp on 
or off. 

Aids in adjustment of motor speed. 



Signal Corps stock 



WASHER, flat: steel, .170" ID, y," OD x .037" thk 
WASHER, lock: split ring 



WASHER, lock: split ring. 



3Z9G92-S9G3 

(same as 

94009) 
1T7105 

4T70O2 



4T8330 
4T2191 or 
01,73000 



WASHER, flat: steel hardened. 



335, 330 



WASHER, lock: "/„" ID, '%," ODx .022" thk 

PARTS FOR COVER, TELETYPE PART *C105 

FELT: strip; black; soft finish 

GUIDE, line: steel, chrome; message and copyholder. . 
WINDOW: li" thk; laminated nonshattering glass.. 



Spaces outer contact disk 
mounting. 



NUT, hexagon. 



Protects cover glass at mounting 
edges. 

Holds message being transmitted 
in place. 

Prevents dust and dirt from get- 
ting into teletypewriter; per- 
mits operator to see message 
received or sent and provides 
tearing edge for received mes- 



Fastcns part of cover 4T34-66 



4T7I759 

4T73G41 

4T82425 
(supersedes 
4T104U00) 
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TT-6/FG — Continued 


Fig. No. 


Xnme of part and description 


Function of part 


Signal Corps stock 

No. 




PARTS FOR KEYBOARD, TELETYPE PARTS 








i 1SK22JK and # BK22KQ 






313 


BUSHING, threaded: bronze, male; *%," Ig overall, 
bushing H," ID, V,*" OD x y," lg, thd Y„"-S2 x 
V lg. 


Mounts transmitting shaft 


4T7373 


314 


BUSHING: bronze, male; Jiu"-32 thd x l K," lg, 
li" lg overall. 


Mounts transmitting shaft 


4T71101 


313 


CONTACT, switch: stop type: .041" nickel silver 


Short contact springs of transmit- 


4T9177 




spring; 6 tungsten cont Yi" OD x %," h; 2V," lg x 


ting contact assembly. 






\%e" \vd x %," thk overall. 






313 


CONTACT, switch: multiple spring type; nickel 


Long contact springs of trans- 


4T9178 




silver; 2\i" lg x 2" wdx IW d overall. 


mitting contact assembly. 




313 


CONTACT ASSEMBLY, switch: spring type; key- 


Transmitting contact mounting 


4T7381 




board transmitting cont. 


assembly. 




313,314 


FELT: white back check felt; %" OD x Ji»" lg 

GEAR: spur; .025" diam x .412" lg overall; .370" 


Oils cam sleeve shaft 


4T90438 


314 


Drive clutch for keyboard shaft 


4T7389 




shaft hole, countcrbored one end, other end cham- 








fered, one .144" mtg hole countcrbored ; 30 ratchet 








teeth on one side. 






314 


GEAR: spur ; .750" dia x .750" lg overall 


Driven clutch gear on keyboard 


4T7391 






shaft. 




314 


GEAR: helical; bakelite; fine canvas base; 24 teeth 

INSULATOR, plate: rectangular 


Drives transmitting shaft 


4T74595 


313 


Separates transmitting contacts 

Separates transmitting contacts 
from mounting plate. 


4T2504 


313 


INSULATOR, bushing: tubular 


4T2529 








313 


LEVER: gooseneck shape, 1.578" lg x 1.536" wil x 


Operates keyboard transmitter 


4T7318 




.005" thk overall. 


contacts. 




313 


LEVER: keyboard clutch; 1.500" Ig x .810" wd 


Permits driven clutch member of 


4T7409 




overall. 


transmitter clutch to engage 
driving clutch member. 




312 


LEVER: key; .042", steel; 8.278" lg x .713" h x 


Center key lever with keytop 


4T9209 




.565" wd overall. 


mounting disk. 




312 


LEVER: key; .042" liardencd steel; 7.484" lg x 


Upper key lever with keytop 


4T9210 




.902" h x .548" wd overall. 


mounting disk. 




312 


LEVER: key; steel; nickel pi; lower; 10" Ig x .721" 


Lower key lever with keytop 


4T74762 




h x .548" approx overall. 


mounting disk. 




307, 310, 


SCREW, machine: slotted hex. head; #0-40; Mo" lg 
under head threaded full lg. 




4T6746 


312 






through 








310; 318, 








319,321, 








323, 324, 


' 






327 








through 








321); 331. 








307,311, 


SCREW, machine: slotted hex. head #6-40; %" lg 
under head threaded full lg. 




4T6811 


313, 315, 






317,318, 








325, 328, 








329, 331, 








333 








313,328 


SCREW, machine: eccentric; fl top Bind II; steel; 


Adjusts trip-off and intermediate 


4T6942 




#4-40; .281" Ig W/.2S0" Ig thd. 


pawls. 




313 


SCREW r , machine: eccentric; flat top Bind H; steel-. 


Adjusts transmitter clutch throw- 
out lever. 


4T89917 


312 


SPRING: loop; key lever; .035" music wire 


Exerts pressure on key levers 


4T2505 
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TT-6/FG — Continued 


Fig. No. 


Name of part and description 


Function of part 


8lgoal Corps stock 
No. 


313 


PARTS FOR KEYBOARD, TELETYPE PARTS 
# DK22JK and # BK22KQ— Continued 


Exerts pressure on lock loop 

Exerts pressure on space key lever. 

Exerts pressure on driven clutch 
member of transmitting shaft. 

Exerts pressure on transmitter 
clutch throw-out lever. 

Tensions trip-ofT pawl 


4T2623 


312 
314 
313 
313 


SPRING: loop; .049" music wire; 2>i" x 2J4" x Ji«" h 

overall. 
SPUING: compression; .038" diam music wire; .733" 

OD x .637" lg. 
SPRING: extension; .014" music wire; y t " lg x u /n" 

diam overall. 
SPRING: .014" diam music wire; %" lg x .149" 

diam overall. 
STUD: *%," diam x 1> 8 " lg overall 


4T80392 
4T80471 
4T90260 
4T91120 


313 


Clutch lever mounting 


4T7386 


334 

307 


SUPPRESSOR: 2 pieocs, open type; consists of 
10,000 u/if 500 v ac test capacitor mtd on base and 
60 ma 1 10 v dc filter assembly w/bracket an( j leads. 

WASHER, lock: split ring...." 


Suppresses electrical noise........ 


4T93884 
4T2191 


through 

829; 881, 
333 

through 
337. 

330 


Ncte. Kcytops :ire arranged In groups for TT-5/FG and conversion 
10 TT-6/FO. 

KEYTOP, spring cushion: 

KEYTOP, spring cushion: (A -) 


Function of all kcytops is to 
designate characters and func- 
tions resulting from operation 
of keys. 


(superseded, 
uscOI.73006) 

4T78946 


330 


KEYTOP, spring cushion: (B ?) 




4T78947 


330 


KEYTOP, spring cushion: (C :) 




4T78948 


330 


KEYTOP, spring cushion : (D S) 




4T78949 


330 


KEYTOP, spring cushion: (E 3).— 




4T78950 


330 


KEYTOP, spring cushion: (F !) 




4T78951 


330 


KEYTOP, spring cushion: (G A)... 




4T78952 


330 


KEYTOP, spring cushion: (18) 




4T78954 


330 


KEYTOP, spring cushion : ( J ') 




4T78955 


330 


KEYTOP, spring cushion: (K () 




4T78956 


330 


KEYTOP, spring cushion: (L )) 




4T78957 


330 


KEYTOP, spring cushion: (M .) '. 




4T78958 


330 


KEYTOP, spring cushion: (N ,) 




4T78959 


330 


KEYTOP, spring cushion: (O 9)— 




4T78960 


330 


KEYTOP, spring cushion: (Q 1) 




4T78962 


330 


KEYTOP, spring cushion: (R 4) 




4T78963 


330 


KEYTOP, spring cushion: (T 5) 




4T78964 


330 


KEYTOP, spring cushion: (U 7) 




4T78965 


330 


KEYTOP, spring cushion: (V ;) 




4T78966 


330 


KEYTOP, spring cushion: (W 2) 




4T78967 


330 


KEYTOP, spring cushion: (X /) 




4T78968 


330 






4T78969 


330 


KEYTOP, spring cushion: (Z ") 




4T78970 


330 


KEYTOP, spring cushion: (Blank) 




4T78971 


330 


KEYTOP, spring cushion: (FIGS) 




4T78972 


330 


KEYTOP, spring cushion: (LTRS) 




4T78973 


330 


KEYTOP, spring cushion: (CAR RET) 




4T78976 


330 


KEYTOP, spring cushion: (LINEFEED) 1. 


4T78978 
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<^ 2. Identification Table of Parts for Teletypewriters TT-5/FG and TT-6/FG — Continued 



^ 



330 
330 
330 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 



338 
338 
338 



307, 338 
307, 338 



338, 339 



Name of part ami description 



Kiini'tlon of pari 



PARTS FOR KEYBOARD, TELETYPE PARTS 
# 15K22JK and # BK22KQ— Continued 



KEYTOP, spring cushion: (. .) 

KEYTOP, spring cushion: (S BELL) 

KEYTOP, spring cushion: (H-STOP) 

KEYTOPS forTT-6/FG (for weather keyboard): 

KEYTOP, spring cushion: (-) 

KEYTOP, spring cushion: (AT) 

KEYTOP, spring cushion: {!>/•) 

KEYTOP, spring cushion: (F-») 

KEYTOP, spring cushion: (G \) 

KEYTOP, spring cushion: (HI) 

KEYTOP, spring cushion: 1,1/) - 

KEYTOP, spring cushion: (K«-) 

KEYTOP, spring cushion: (L\)— _ 

KEYTOP, spring cushion: (Z4-) 

KEYTOP, spring cushion: ('O) 

KEYTOP, spring cushion: (V®) 

KEYTOP, spring cushion: (B®) - 

KEYTOP, spring cushion: (NdD) 

KEYTOP, spring cushion: (Pf>) -- 



PARTS FOR RECTIFIER, TELETYPE PART 
# Rec29 

CABLE ASSEMBLY, power: 2 cond; RC; 30" lg; 
approx '/»" 01); polarized male plug w/cord clamp 
one end, leads w/t' nnea t'P s other end. 

CAPACITOR, fixed: paper; 4 ufj +20%- 10%; 330 
vacw; 3JS" lg x 2%" wd x IV thk. 

COX X ECTOR, male contact: 2 polarized cont; 
straight; 1%" lg x 1%" dia. 

CONNECTOR, female contact: 3 rectangular polar- 
ized cont; straight; 2J5" lg x V,i" wd overall. 

FUSE, cartridge: 3.2 amp; 250 v; time lag 

FUSE, cartridge: .3 amp; 250 v; 2" lg x ?i." dia over- 
all. 

RECTIFIER, metallic: selenium disk type; 105 to 
125 v or 190 to 250 V at 25/60 eye, single ph; output 
120 v dc, .2 amp; 7" lg x l\i" dia less terminal. 

RESISTOR, fixed: wire wound; 2,000 ohms = 10%; 
25 w; 2" lg x Jia" dia: inductive. 

PARTS FOR TYPING UNIT, TELETYPE PART 
#BP22/210and BP93,221 

Nott. Type bars are arranged in groups for TT-o/FG and conver- 
sion to TT-fl/FQ at end of typing unit proup list of parts. 

PARTS FOR RELAY, TELETYPE PART #TRY30 



ARM: .095" steel, zinc chromatc; 1*4" 1 
all; cir part 1" OD x "A," ID. 



;x J s "d over- 



Connects a-c power to rectifier — 

Part of filter circuit. -. . 

Connects power input. — 

Connects dc to teletypewriter 



Protects input circuit- . 
Protects output circuit . 



Adjusts input through transformer 
Filters dc 



4T78979 
4T78980 
4T82607 

4T89413 
4T89414 
4T80415 
4T89416 
4T89417 
4T89418 
4T80410 
4T89420 
4T89421 
4T89422 
4T89423 
4T89424 
4T89425 
4T89426 
4T99564 



4T101954 

4T103615 

4T72481 

4T89239 

4T1010I13 
3Z2580-2, 
(same as 
4T102701) 
-IT 1053 13 



3Z6200-75 (su- 
persedes 
4T 101945) 



Ribbon reverse backstop. 



r 
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2. Identification Table of Parts for Teletypewriters TT— 5/FG and TT— 6/FG — Continued 



Name of part and <ii'*ri|.(i< 



Fund ion of patt 



Si-rml Ci.'|* Slock 



337 
337 



337 
337 



328 

323, 324 
318 

320 

320 

320 

320 



323, 330 



330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 



PARTS FOR RELAY, TELETYPE PART 
t TRY30— Continued 



ARMATURE, relay: v/nickcl silver cont on .042" 

soft iron arm; 3%" lg x ?V wd x \'%" thk overall... 
NUT, hexagon: brass; #3-48; .002" thk x .150" i 

flats. 
RELAY Strengthens weak signals. 



Operates to furnish mark or space 



SCREW: relay sw; capstan head; brass; #5-40; Yu 

v/'A" lg thd; w/plntinum com .002" OD x %t" lg; 

head % s " thk x Jfo" OD. 
SCREW, capstan: steel; #10-40; V lg threaded full 

lg- 
TERMINAL, stud: brass; 1JV lg x Jin" dio overall 
WASHER, lock: .004" steel; #3, % 2 " OD; internal 

teeth. 

MISCELLANEOUS PARTS 



ARM, reverse: right 

ARM: extension; sixth vane; hardened steel, 1. 

lg x .844" wd x .375" thk. 

ARMATURE, electromagnet: stool; selector 

BALL, bearing: spherical; .09375" ± .00025" dia. 
BAR, locking: .065" CRS; nickel finish; 6.437' 

%" wd x %" h overall. 
BAR, codo: #1D; stool, zinc chromato; 5J4" 

1 "/U" h x .045" thk. 
BAR, code: #2D; steel, zinc chromatc; 5%" 

l'M«" hx. 045" thk. 
BAR, codo: #3D; steel, nine chromato; o%" 

l'M«" hx. 045" thk. 
BAR, code: #4D; steel, zinc chromatc; 5;>" 

1 "At" h x .045" thk. 
BAR, code: #5D; steel, zinc chromate; &%" 

1 %" h x .045" thk. 
BAR, pull: .045" steel, nickel finish; std position 
BAR, type: w/pallet; steel; 3%" lg x 1%, { 
approx overall: 



'lgx 
lg x 
lg x 
lg x 
lg x 



BAR, type: ( . . ); stamped "2" (TT-5/FG only). 
BAR, typo: ( Z" ); stamped "3" (TT-5/FG only). 
BAR, type: ( K ( ); stamped "4" (TT-5/FG only). 
BAR, type: ( B ? );stamped "5" (TT-5/FG only). 

BAR, type: ( Y 6 );stamped "7".„ 

BAR, type: ( M . ): stamped "8". __ _. 

BAR, type: ( U 7) ; stamped "0" _ 

BAR, type: ( L) ); stamped "10" (TT-5/FG only) 
BAR, type: (H£); stamped "11" (TT-5/FG only) 

BAR, type: ( O 9 ): stamped "12" 

BAR, type: ( I 8 ); stamped "13" 

BAR, type: ( N.); stamped "14" (TT-5/FG only) . 

BAR, type: (E3);stampcd "15" 

BAR, type: ( T 5 ); stamped "16" 

BAR, type: ( A - ); stamped "17" (TT-5/FG only). 
BAR, type: ( J ' ); stamped "18" (TT-5/FG only) 
BAR, type: ( R 4 ); stamped "19" 



Adjusting screw. 



Adjusting screw. 



Helps reverse ribbon 

Operates shift vane No. 6. 



Posilions swords 

Hearing for carriage roller- 
Used with carriage return.. 



Selects pull ban. for printing 



Operated by associated pull bars, 
type bars cause printing of 
characters attached to the bars 
in the form of type pallets. 



4T99857 
4T7S337 



4TRY30 
4T94002 



4T7888I 
4T93002 



4T74344 
4T829C3 

4T8508 
4T2451 
4T741G0 

1T71180 

4T74181 

4T711S2 

4T74183 

4T74184 

4T74185 



4T74C42 
4T74643 
4T74044 
4T74645 
4T74647 
4T74648 
4T74649 
4T74650 
4T64651 
4T74652 
4T74653 
4T74654 
4T74655 
4T74656 
4T74657 
4T74658 
4T74659 
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TT-67FG — Continued 



Xamc of part and ilcscripiion 



Function of pari 



r 



330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
317 



321 
315 



328 
323 

312 

320 

317 

328 

338 

308. 327 



MISCELLANEOUS PARTS— Continued 

BAR, type,: w /pallet, etc. — Continued 

BAR, type: (D$);stampcd "20" (TT-5/FG only). 

BAR, type: ( C :); stamped "21" (TT-5/FG only) 

BAR, type: ( F ! ) ; stamped "22" (TT-5/FG only). 

BAR, type: ( W2); stamped "23" 

BAR, typo: ( G & ) ; stamped "24" (TT-5/FG only) 

BAR, type: ( V ; ) ; stamped "25" (TT-5/FG only) . 

BAR, type: ( Q 1 ); stamped "20" 

BAR, type: (X/); stamped "27" 

BAR, type: ( S ' ); stamped "28" 

BAR, type: #6; ( P0) 

BAR, type: for TT-0/FG (for weather keyboard): 

BAR, type: #2; ( - ) (TT-6/FG only) 

BAR, type: I3|(ZX) (TT-6/FG only) 

BAR, type: #4; ( K — ) (TT-6/FG only) 

BAR, type: #5; ( D © ) (TT-0/FG only) 

BAR, type: #10; ( L \ ) (TT-O/FG only) 

BAR, type: #11; (HI) (TT-6/FG only) 

BAR, type: #14; ( N ® ) (TT-O/FG only) 

BAR, type: #17; (AT) (TT-O/FG only) 

BAR, type: #18; (J/) (TT-O/FG only) 

BAR, type: #20; ( D / ) (TT-O/FG only) 

BAR, type: #21; ( C O ) (TT-O/FG only).. 

BAR, type: #22; ( F -* ) (TT0/FO only) 

BAR, type: #2-1; ( G \ ) (TT-O/FG only) 

BAR, type: #25; (V ®) (TT-O/FG only 

BEARING, ball: single row radial; .4724" ID, 

1.2608" OD x .3937" wd. 
BEARING, ball:steel .315" ID x 1.0236" OD x .315" 

thk. 
BEARIXG, roller: w/pilot screw; .703" Ig x .500" 

OD overall. 

BEARING, sleeve: head type; .249" Ig overall 

BEARING, sleeve: CHS; %" lg x l%" max dia 

overall. 

BEARING, sleeve: eccentric; 55a" lg overall 

BEARING ASSEMBLY, ball: steel; operating bail 

roller; .508" dia x .719" lg overall. 
BRACKET: armature; Land U shape combinations.. 
BUMPER: leather; 5.875" lg x .438" wd x .125" 

thk overall. 
BUFFER, rubber: stem type; black head; 'A" dia 

x ',i:" thk; stem y K " dia x 'A" lg 

BUSHING: steel; .221" dia x .051" thk; double 

chamfered. 
CAM ASSEMBLY: sleeve; steel, solder dipped; 

"Ai" lg x 'Jie" OD x VAi" h overall. 
COIL, solenoid: electromagnet; selector 



Part of main-shaft mounting 

Mounting in main shaft assembly. . 

Cam follower roller assembly for 
printing bail arm. 

Mounts function lever roller 

Bail shaft bearing . 



Pivot for boll cranks __-. 

Rides surface of printing bail cam.. 



Mounts selector armature. 
Type bar backstop 



Cushions keyboard frame.. 

Spacer for code bar 

Main keyboard shaft cam. 



CONNECTOR, male contact: 2 flat polarized cont; 
straight; l%" lg x \ h A" dia less eont. 

CONTACT, switch: phosphor bronze; hakelite in- 
sulated tip, copper cont; 2%" lg x "At" wd x 
"A," h overall (TT-5/FG only). 



Receives electrical impulses to 

operate selector mechanism. 
Input cord in Rec-29 power supply. 

Tn motor control and motor-stop, 
and send-reccive mechanism 



4T74660 
4T74601 
4T74002 
4T74663 
4T74604 
4T74665 
4T74000 
4T74667 
4T74068 
4T 102985 

4T84734 
4T84735 
4T84730 
4T84737 
4T84738 
4T84740 
4T84742 
4T84743 
4T84745 
4T84740 
4T84747 
1T81749 
4T82750 
4T84752 
4T74899 

4T72044 



4T93757 
4T74119 

4T71100 
4T74368 

4T0884 
4T74270 

4T2003 

4T6859 

4T8507 

4T177M 

4T72481 

4T73593 
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2. Identification Table of Parts for Teletypewriters 


TT-5/FG and TT-6/FG— Continued 


Fig. No. 


Nairn) of iNirt ituil uVsvrHku 


Function uf part 


SIgiinl Corpt Stock 
No. 




MISCELLANEOUS PARTS— Continued 






308, 327 


CONTACT, switch: phosphor bronze, copper cont; 


Control in motor control and motor- 


4T73588 




2%" lg x %" wd x •H," h overall (TT-5/FG only). 


stop, and send-rcccivc 
mechanism. 




325 


CRANK: hand; 3'Ht" lg x .547" thk x 2"K«" h 
overall. 


Turns platen 


4T80466 


317 


DISK, clutch: .938" dia x .049" thk overall 


Disk for selector cam sleeve fric- 
tion clutch. 


4T6863 


317 


DISK, clutch: CHS. zinc chromate 


Part of driving selector cam sleeve. 


4T72513 


317 


DISK, retainer: CHS; zinc chromate; .938" max 
dia x .438" lg overall. 


Used with cam .sleeve 


4T72516 








328 


ECCENTRIC: .562" lg x .250" dia w/#4-40 thd; 


Adjustable stop 


4T6966 




shank .281" lg, threaded ?ie". 






315, 320 


FITTING: 90° elbow; %" lg x ft." wd x ?<»" li over- 


Lubrication fitting 


4T86710 




all; shank !4"-32 thd, \\" lg thd; cap hinged at side, 








body Y\" dia. 






318 


FORK, clutch: hardened steel, zinc chromate: U 
shape, 2" lg x \'M" wd x .942" thk overall, .812" 
ID. 

GEAR: clutch; steel; 7.50" dia x .125" thk overall; 


Part of carriage release mechanism. 


4T7407I 


317 


Driving gear 


4T72562 




16 teeth. 






317 


GKAR: clutch; steel; .938" OD x .781" lg overall; 


Driven gear 


4T74502 




16 teeth. 






317, 331 


GEAR: helical; fiber; 35-tooth.- 


Driven gear of worm gear set 


4T7415I 


317 


GEAR: helical; steel; 56° rh angle; 21-tooth 


Kevboard drive gear 


4T74596 


326 


GUIDE: steel, zinc chromate; rh side; irregular shape; 


Guides paper 


4T74469 




2ft." lg x ljio" wd overall. 






320 


GUIDE: steel, zinc chromate; Ih side; 2%" lg x 1?S : " 
wd x 1" thk overall. 


Guides paper 


4T74470 


323 


GUIDE: zinc chromate; .028" CRS; 2" lg j lji" 
wd x X */W thk overall. 


Guides ribbon 


IT74371 








322 


HOLDER, spring: brass; zinc chromate; "JJj" lg 


Fastens springs 


4T1 10350 




x y%" and J-io" d overall. 






332 


HOLDER, contact brush: bakelite bushing w/brass 
insert; 1ft." lg x 2 %t" dia overall. 


Brush holder in 77953 motor 


4T70872 


328 


LATCH, lever: tool steel; zinc plate and chromate 
dip; .328" wd x .485" d x .533" h overall. 




4T74009 








318 


LATCH, lever: steel, nickel finish; V)'zz" lg x %" wd 


Operates lock bar 


4T74I01 




x .344" thk overall; .005" thk stock. 






329 


LEVER: selector sword; steel 


Positions selector levers 


4T6085 


328 


LEVER: .969" lg x .125" wd x .180" h overall 


Trip latch for rangefinder 


4T6830 


328 


LEVER: selector cam sleeve; a yn" lg x a %i" wd x 


Stops rotation of selector cam sleeve 


4T6909 




E Jis" d overall. 


on stop impulse. 




329 


LEVER: clutch throw-out; 1.634" lg x .578" wd x 


Controls rotation of printing bail 


4T6971 




1.384" h overall. 


cam and junction bail cam. 




329 


LEVER: right side selector; 1.468" lg x 1.271" wd x 
.45" thk overall. 


Carries sword for positioning 


4T8157 


329 


LEVER: left side selector; 1.641" lg x 1.068" h x .045" 
thk overall. 


Carries sword for positioning. _ 


1T8158 


329 


LEVER: tool steel; 1.948" lg x 1>S 2 " wd x .050" thk 
overall. 




4T8511 








315 


LEVER: steel; 2.109" lgx .688" h x .625" wd overall. 
LEVER: steel; zinc chromate; 2ft." lg x I" wd x 


Platen shift lever 


4T74058 


318 


Operating latch and reset bar 


4T74072 




.862" thk overall, made from .065" thk stock. 






329 


LEVER: code-bar selector; stamped #1; CRS; T 
shape; .822" lg x .812" wd x .145" thk overall. 




4T74133 









3 
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TT-6/FG — Continued 



n 



r 



329 
329 
329 
329 
325 
322 

318, 319, 
323, 324, 
329 

318, 319, 

323, 324, 
329 

318 

313, 318, 
325, 327, 
328, 335 

314 

322 

309, 312, 
314, 323, 

324, 327 
315, 320 
312, 320, 

321 
328 



313,314 

324 

325 

318 
329 

329 

325 

317 
328 



318, 321, 
324 



Name of perl :m <i description 



MISCELLANEOUS PARTS— Continued 

LEVER: code-bar selector; stamped #2; CRS; T 

shape. 
LEVER: code-bar selector; stamped #3; CRS; T 

shape. 
LEVER: code-bar selector; stamped #4; CKS; T 

shape. 
LEVER: code-bar selector; stamped #5; CRS; T 

shape. 
LEVER: .095" CHS, zinc chromatc; 2.140" x 2.031" 

x l %2" h overall. 
LEVER: left; .050"; 2.482" Ig x 1.875" wd x 1.670" 

h overall. 
NUT, hexagon: }S"-32; Jji" thk; Ji«" across flats.. . 



NUT, hexagon: #2-56; Jit" thk; 3 ,W across flats. 



NUT, hexagon: #6-40; %i" thk; '/," across flats. 
NUT, hexagon: #4-40; \U" thk; 'A" across flats. 



NUT, hexagon: JV-32; y a " thk; «io" across Oats... 



NUT, hexagon: ?io"-32; >/," thk; )U" across flats... 
NUT, hexagon: #6-40; ?i2" thk; %" across flats.. 
NUT, hexagon: #4-40; *as" thk; */,o" across flats. 



NUT, hexagon: !4"-32; V thk; 5io" across flats. 
NUT, hexagon: #6-40; Yio" thk; y," across flats.. 



Function of part 



Positions vatLes. 



Parl of LINE FEED mechanism. 
Part of ribbon reverse mechanism. 



Secures transmitting shaft 

mounting bracket. 
Secures ribbon apool assembly. 



Siiinal Curl* Stork 



NUT, hexagon: brass; #8-10; Mo" tlik overall; .375" 

across flats, .301" thk. 
NUT, shoulder: steel, zinc chromatc; Jio"-32 111 thd; 

.094" thk; '/," across flats. 
NUT, hexagon: steel, S10-32; .094" thk x .260" 

across flats. 
NUT, hexagon: steel; #10-32; .094" thk; .312" wd 

across flats. 
PAWL, ratchet: steel, hardened, nickel finish; 1.125" 

Ig x .320" ivd x .312" thk overall. 

PIN, cotter: steel; .047" dia x '%," lg overall 

PLATE: 18?« nickel silver; 2J4" x 2;'»," x .0159" thk 

overall. 
PLATE, spacer: 2'Mo" lg x 2.141" wd x .065" thk... 



Loeknut in selector tinit. 



PLATEN, rubber: 0"/u" lg x \%" OD overall. 



PLUG, machine thread: steel, zinc chromate 

PLUNGER: pin type; steel; .455" lg x .099" dia 
overall; shank .077" dia x .424" lg. 

POST, anchor: friction spring, </»" dia x %" lg; one 
end tapered to */W dia, Hi" lg, other end undercut. 



Operates line feed 



Spacer in top selector plate 

Guides selector levers and selector 

swords. 
Roll against which paper is printed 



Used with main drive shaft 

Is operated by armature trip-ofl 
eccentric screw to operate trip- 
off bell crank. 
Mounts spring — 



4T74134 
4T74135 
4T74136 
4T74137 
4T74465 
4T93167 
4T34-1 

4T34-1 1 



4T34-51 
4T34-56 



1T2201 
4T3598 
4T3599 



4T3603 
4T360G 

4T71045 

•IT72515 

4T89887 

4T74807 

4T71467 

4T80516 
4TS3920 

4T6689 

4T74438 

4T74101 
47007 






2. Identification Table of Parts for Teletypewriters TT-5/FG and TT-6FG— Continued 



320 
334 

324 

325 
326 

326 

323 

321 
324 

328 
315 



322, 325, 

326 
325 



318,323, 
326 

318, 310 

310, 318 

319, 325 
326 



307, 321, 
326, 334 

307, 311, 
321, 334 
320 

325 

312, 315, 
317, 320, 
323 

327 



<"-\ 



Xatnc of pnrt. nnd do«rlpllon 



MISCELLANEOUS PARTS— Continued 

POST, anchor: spring; y," across flats x %" lg over- 
all. 
RESISTOR, fixed: wire wound; 8000 ohms ±10%; 

15w; 2" lg x 'A" body dia x .277" 10. 
ROLLER ASSEMBLY, lever: detent; 2?j " lg x V 

wd x Vn" h overall. 
ROLLER, guide: steel; %," ID, %," OD x %" lg... 
ROLLER: rubber; %" dia x 1 '#," lg; brass insert 

Hi" ID, %,■' OD x l'/ 2 " lg. 
ROLLER: rubber; % t " dia x 1 %" lg; brass insert 

Hi" ID, J4." OD x 1%" lg. 
ROLLER, lever: steel; ground and polished: .095" 
ID, .438" OD x .154" thk. 

ROLLER, lever: 4.359" lg overall 

SCREW, shoulder: spcl head, slotted; #10-32; .529" 
lgw/.437" lg thd; shoulder .092" lg x .248" OD. 

SCREW: approx 1JS," lg x <i" dia 

SCREW, pilot: slotted hex. head; CHS; #10-32; 
.750" lg W/.703" lg thd; pilot .125" dia x .047" lg 

SCREW, machine: FH._ 

SCREW, set: Fil H; steel, zinc chromatc; #6-40; 

%" lg w/%" lg thd; hanger point ft" lg. 
SCREW, set: F Fil H; CHS, nickel finish; #6-40; 

.156" lg under-head ; threaded full lg. 
SCREW, shoulder: flat top Bind 11; #10-32- Ji„" 

lg nr/Ji" lg thd. 
SCREW, shoulder: cheese head; #6-40; %" lg 

under head w/JJ»" lg thd. 
SCREW, machine: Fil H; #10-32; %" lg under head 

threaded full lg. 
SCREW, machine: Fil H; #6-40; '/," lg under head 

threaded full lg. 
SCREW, machine: FH : #0-40; H" lg w/'JS," lg thd.. 
SCREW, machine: Fil H; #6-40; y." lg under head; 

threaded full lg. 
SCREW, machine: stop, hex. head; #6-40; %" 

lg w/M." lg thd. 
SCREW, machine: hex. H; steel; zinc chromnte; 
#6-40; % 2 " lg under head; head }i" across flats 
x % 2 " thk. 
SCREW, machine: hex. head; steel, nickel finish; 

#10-32 thd; Ji"lg. 
SPRING: extension; .063" music wire; 1 *%," lg x 

*/*" dia overall. 
SCREW, shoulder: eccentric: spcl bead; #6-40 thd; 

%" lg ir/H" lg thd. 
SCREW, machine: slotted hex. head; #6-40; ",U" 
lgw/%"lgthd. 

SCREW, machine: Fil H; steel; #2-56; •/-" lg under 

head w/J4«" lg thd. 
SCREW, machine: Fil H; S4-40; %" lg under head 

w/>K." lg thd. 



Function i»f part 



Function bail spring post 

Limits current in bias circuit for 

20 ma line current, operation. 
Ribbon reverse shaft detent 



■!it.'ii'i! Cnr|.. S| ot I c 



Delent guide 

Front pressure guide. 



Rear pressure guide. _. 

Controls ribbon 

Function lever return. 



Spring tension adjusting screw 



Platen sotscrew. 



In paper friction feed mechanism... 



Tensions printing and function 
bail parts. 



4T85709 

4T99744 

4T74754 

4T741SI 
IT74490 

4T74491 

4T7401O 

4T93755 
4T84896 

4T74724 
4T83884 

4T33-1 1 
4T74517 

4T74536 

4T74566 

4T1196 

4T120S 

4T1226 

4T1248 
4T1269 

4T91600 

4T74059 

4T74014 
4T74015 
4T7402O 
4T749S6 

4T1222 
4T80255 
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TT-6 FG— Continued 




Fig. No. 


Mamc of pan and description 


Funellon ol part SI 8 nlU ^JJ 8tock 






MISCELLANEOUS PARTS— Continued 








321 


SCREW, shoulder: cheese head; #6-40; Jl»" lg v/ii" 
lg thd. 


Connects ribbon reverse link to 
ribbon reverse pawl and ribbon 
reverse shaft link. 


4T-1010 




310, 319, 


SCREW, machine: Fil 11; steel; zinc chromate; 




4T1020 




321, 325 


#0-40; %" lg under head threaded full lg. 








307 






4T0745 




through 










310;315, 










310,320, 










323, 324, 










327 










307, 310, 
312,313 


SCREW, machine: slotted hex. head: #6-40; %t" lg 
under head threaded'full lg. 




4T6746 










through 










316;318. 










310,321, 










323, 324, 
327, 328, 
329,331 










321 


SHIM: steel; "Jie" x Yi" x .005" thk 


Adjusts function levers ...... 


4T0700 




328 


SCREW, shoulder: F Fil 11, chamfered; #6-40; .843" 
lg w/,437" lg thd. 


Mounts stop lever on range-finder. _ 


4T0799 




315, 316, 


SCREW, shoulder: flat top Bind H; #6-40; H" lg 




4T0800 


r* 


318, 324, 
325 


w/H" lg thd. 








321 


SCREW, pivot; spcl slotted head; steel, nickel finish; 




4T74170 






#10-32; ]i" lg w/'>io" lg thd. 








318 


SCREW, shoulder: eccentric; flat top Bind II; 




4T74171 






hardened steel; chromate; #0-40; 14" lg w/Jio" 










lg thd. 








315 


SCREW, shoulder: eccentric; flat top Bind H; 

hardened steel; nine chromate; #10-32; V,U" lg 




4T71172 












W,H" lg thd. 








328 


SCREW, pilot: cheese head; #4-40; '%," lg w/Ke" 
lg thd. 


Mounts trip latch on range-finder.. 


4T6801 




307, 308, 


SCBEW, machine: slotted hex. hood; #10-32; %" 




4T6810 




311,315, 


lg threaded full lg. 








318,319, 










327 








* 


307, 


SCREW, machine: slotted hex. head; #6-10; %" lg 




1TCSH 




311, 


under head threaded full lg. 








313, 










315, 








♦* 


317, 
318, 
325, 
328, 
320, 
331, 
333 










329 


Scrciv, pilot: hex. head; !4"-32; .594" lg \v/.407" lg 
thd; .031" lg x .209 dia shoulder and pilot .156" 
lg x .155" dia. 


Main shaft throw-out lever pilot 
screw. 


4T6990 




323 


SCREW, pilot: Fil H; steel , spel finish; #6-40; 




4T74296 


<*• 




"A*" lg w/M" lg thd. 







333 



2. Identification Table of Parts for Teletypewriters TT-5/FG and TT-6/FG— Continued 



.Nume of part :uid description 



Function olpan 



328 
325 

313, 328 



325 
329 



32G 
328 



326 


324 


310, 328 


328, 335 


327 


307, 315, 


318, 320, 


821, 328 


315, 323, 


325, 327 


323, 324, 


320. 327 


309, 310, 


323, 324, 


333 


308. 322, 


320 


313, 318, 


320 


323 



315 
330 



MISCELLANEOUS PARTS— Continued 

SCREW, machine: round V-milled head; drill rod 

steel, zinc chromatc; #2-50; . 188" lgw/,188" lg thd. 
SCREW, shoulder: cheese head; zinc chromate, 

#6— JO; .629" lg w/)i" lg thd; shoulder .187" OD x 

254" lg. 
SCREW, machine: eccentric; flat top Bind H; #4-40: 

281" lg W/.2S0" lg thd. 
SCREW, machine: slotted hex. head; steel, nickel 

finish; #6-40 H" lg under head. 
SCREW, pilot: Fil H; #4-40; .422" lg w/.135" lg thd.. 
SCREW, pilot: hex. head; steel; nickel finish; #0-40; 

a fta" lg w/JS." lg thd; head }i," thk x H" across 

flats; pilot %i" dia x %t" lg. 
SCREW, machine: Bind H; #6-40; '/'," lg under heads. 
SCREW, pivot: headless w/screw driver slot; #6-40; 

.307" lg x .137" dia overall; thd ]'W '. 
SCREW, brass: hex.; #6-10 class 3 lit x }U" lg on ea 

end; '5i«" lg overall; hex. center %i" thk x '/»" 

across flats, shoulder &" wd x %" dia. 
SCREW, machine: slotted hex. head; #4-40; V," lg 

under head threaded full lg. 
SCREW, machine: flat top Bind II; CHS; #6-40; %" 

lg under head w/54" lg thd. 
SCREW, machine: Bind H; #4-40; V," lg under head 

W/.219" lg thd. 
SCREW, shoulder: cheese head; #6-10; "M" lg 

w/tf" lg thd. 
SCREW, machine: Fil II; brass. #4-40; '54s" lg under 

head threaded full lg. 
SCREW, machine: Fil II ; #6-40; 5io" lg threaded full 



SCREW, machine: Fil II; #6-40; '/," lg under head; 

threaded full lg. 
SCREW, machine: Fil II; #4-40; '/," lg under head; 

threaded ful lg. 
SCREW, machine: Fil H; #4-40; %," lg under head 

w/JiY' lg thd. 

SCREW, machine: Fil II; #6-40; ?{«" lg threaded full 

is- 

SHIM: cont mtg; .140" ID, Jio" OD x .005" thk 



SPRING: extension; .030" dia music wire; 2 %2" lg x 

Jia" dia overall. 
SPRING: compression; .011" dia music wire; 5io" lg 

x \i" dia overall. 
SPRING: extension: .056" dia music wire; 2M32" lg 

x *%i" dia overall. 
SPRING: extension: .035" dia music wire; "/it" lg 

x '%<" dia overall. 
SPRING: extension; .030" dia music wire; l?i«" lg 

x y, " dia overall. 
SPRING: extension; .020" dia music wire; 1%" x 

l Yn" dia overall. 



In selector unit pulling magnet 



In platen assembly. 



Adjusting screw. 



4T8472 
4T74361 

4T6942 

4T8539 

4T7678 
4T74399 

4T8543 
4T70803 

4T71046 

4174613 

4T74687 
4T1028 

IT 1030 
4T1097 

IT 1160 

1T1161 
IT 1162 
IT 1168 

IT 1176 

4T8896 

IT71700 

4T74703 

4T74704 

4T74705 

4T74706 

4T71707 
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TT-6/FG — Continued 



n 



Fig. No. 


Name of part and description 


Function of part 


Signal Cuipa stock 
No. 


320 
326 
325 
315 
322 
322 
317 
330 


MISCELLANEOUS PARTS— Continued 

SPRING: extension; .0335" dia music wire; ",W lg 

x l ?i«" dia overall. 
SPRING: extension; .020" dia music wire; 1.219" lg 

x .177" OD overall. 
SPRING: extension; .063" dia music wire; HJ«" lg x 

'%«" dia overall. 
SPUING: extension; .022" dia music wire; \)i" lg s 

*Yn" dia overall. 
SPUING: torsion; .030" dia music wire; 1.344" lg x 

1U" wd overall; . 188" OD coil. 
SPRING: torsion; .030" dia music wire; 1.344" lg x 

?(«" wd overall; .188" OD coil. 
SPRING: compression: .068" dia music wire; "A," 

lg x 3 /\" dia overall. 
SPRING: extension; .027" ilia music wire; •Ji«" lg x 

yW dia overall. 
SPUING: extension; .018" ilia music wire; J4" lg x 

Ma" dia overall. 
SPRING: extension; .035" dia music wire; 1.070" lg 

x .257" din overall. 
SPUING: extension; .0105" dia music wire; >$ 2 " lg x 

H" dia overall. 
SPUING: extension; .021" dia music wire; 1.230" lg 

x .195" dia overall. 
SPUING: extension; .035" dia music wire; 2>W lg x 

-)i\" dia overall. 
SPUING: extension.. 010" dia music wire; .600" lg x 

.150" dia overall. 
SPUING: extension; .022" dia music wire; b Yt," lg x 

%i" dia overall. 
SPUING: extension; .013" dia music wire; %" lg x 

YW dia overall. 
SPUING: compression; .012" dia music wire; '%," 

lg x % t " dia overall. 
SPUING: extension; .011" dia music wire; "/U" 

lg x y ts " dia overall. 
SPUING: extension; .018" dia music wire; 1 2 %<" 

lg x '%«" dia overall. 
SPUING: extension; .020" dia overall. .775" lg 

x .133" dia overall. 
SPUING: extension; .020" dia music wire; 1" lg x 

JSs" dia overall. 
SPUING: extension; .014" dia music wire; V/ia" 

1r x '}««" din ovoroll. 
SPUING: extension; .010" music wire; Vs" lg x .130" 

dia overall. 
SPUING: motor; .020" clock spring steel; %" wd; 
2Ji" dia x y," tlik overall including shipping clamp. 
SPUING: extension; .024" dia music wire; W lg x 

Yit" dia overall. 
SPUING: Bat; tool steel, annealed; .524" lg x .532" 

wd x .136" tlik overall. 
SPUING: extension; .012" dia music wire; V/t," 
lg x '5U" dia overall. 




4T74708 




4T74709 




4T74710 




4T747I2 


Tensions ribbon reverse arm__ 


4T 107273 
4T107274 


Adjustment in main shaft assem- 
bly. 


4T7251I 
4T80873 




4T76295 


318 

329 

318 

320 

325 

316 

325 

328 

328 

328 

329 

329 

323, 324, 

330 
309 

319 

320 

325 

327 




4T76286 




4T78824 




4T80848 




4TS0920 




1T80945 




4TS21I2 




4T82463 


Aids rangefinder adjustment 

Same as item above 


4T7602 
4T7603 


Part of rangefinder 


4T7612 


In selector unit assembly 


4T7014 


Same as item above 


4T7615 


In type bar carriage and type bar 

segment assemblies. 
Tensions break lever .......... 


4T7034 
4T35-70 


Tensions CAR RET mechanism.. 


4T74272 
4T74760 


LINE FEED regulator stud re- 
tainer. 


4T74480 
4T74988 










<"■ 
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2. Identification Table of Parts for Teletypewriters 


TT-5/FG and TT-6/FG — Continued 


Fl 8 . No. 


Name of pari awl (U-scrlpttou 


l-'uiiclion of part 


Slflnal Corpa Slock 




MISCELLANEOUS PARTS— Continued 






330 


SPRING: extension; .030" dia music wire; 1" Ig x 
Jia" dia overall. 




4T74901 








330 


SPRING: extension: .024" dia music n-irc; 5 %/' Igx 
Mn" dia overall. 




4T74902 








317 


SPRING: compression; .055" dia music wire; .740" 


Exerts pressure on main shaft 


4T6993 




Ig x .890" dia overall. 


clutch driven member. 




317 


SPRING: compression; .067" dia music wire; iy," x 




4T741S2 




.853" dia overall. 






319 


SPRING: extension; .0185" dia music wire; %" lg 
x y%' dia overall. 




4T74SS2 








318 


SPRING: compression; .014" dia music wire; %t" lg 
x Y\r" dia overall. 




4TS2965 








324 


SPRING: extension; .013" music wire; Y„," lg x 5J 2 " 
dia overall. 


Tensions ribbon reverse pawl 


4T4703 


327 


SPRING: extension; .010" dia music wire; 3 %<" lg 
x V%' dia overall. 




4T84575 








323 


SPRING: extension; .010" dia music wire; x %i" lg x 
!S«" dia overall. 




4T82999 








320 


SPRING: extension; .016" dia music wire; \'z" Ig x 
5i2" dia overall. 


Tensions paper roll assembly 


4T45104 


320 


SPRING: extension; .020" music wire; «% 4 " lg x 


In spindle and paper roll mechan- 


4T55063 




"/u" dia overall. 


ism. 




318 


SPRING: extension; .035" dia music wire; \ a M' lg 
x "Jifi" dia overall. 


Tensions CAR RET mechanism... 


4T55088 


319 


STRAP: black cotton webbing; 9%" lg x W wd x 
%," thk overall. 


Part of carriage return mechanism. 


4T74359 


320 


STUD: steel; %," diax -%" lg overall 


Mounts code bar. 


4T74089 


309, 310. 


WASHER, lock: split ring 




4T3640 


313,314, 








310, 323 








through 








328; 333 








through 








336. 








307 


WASHER, lock: split ring 




4T2669 


through 








311; 315 








through 








321 ; 323 








through 








325; 327, 








331,333. 








331,338, 


WASHER, Mat: •%," ID, %" OD x .052" thk 




4T2846 


339. 








308, 310, 


WASHER, Hat: «o" ID, % t " OD x .053" thk 




4T3438 


319,321, 








333, 334, 








335, 339. 








308, 325, 


WASHER, lock: split ring, S8, ",i," ID, '%," OD x 




4T3646 


334 


Hi" thk. 






328 


WASHER, flat: steel, zinc chromate; #2, %," ID, 




4T7I073 




'%," OD x .020" thk. 






309, 323, 


WASHER, flat: steel, zinc chromate: #4; %," ID, 
y," OD x .035" thk. 




•IT 103-27 


324, 325, 






320, 335, 








33G 









<~\ 



336 



^ 






/~ 



2. Identification Table of Parts for Teletypewriters TT-5/FG and TT-6/FG — Continued 



r 



^ 



318. 32G 
307,319 
317 

317 
325, 331 

320, 329 

307, 310, 
311,312, 
313,311, 
316, 31S, 
321, 322, 
323. 

328, 337 

308, 315, 
318,320, 
323, 321, 
331, 339. 

328 

315, 310, 
327. 

315. 310 
317 

317 

321 

320 

315 

315 

307 

through 

329; 331, 

333 

through 

337 
325 



317 
320 
317 
320 
317 
317 



e of pirt oncl descriptiol 



MISCELLANEOUS PARTS— Continued 

WASHER, tint: #«" ID, ?i"OD x.036" thk 

WASHER, lock: split ring . 

WASHER, flat: white felt; W ID, Hit" OD x %," 

thk. 
WASHER, flat: leather; ?<«" ID, %" OD x K«" thk 
WASHER, flat: steel, hardened, zinc eliminate;. 170" 

ID, X" OD x .037" thk. 
WASHER, flat: »/,," ID, >%," OD x .055" thk.. 
WASHER, flat: %," ID, fi," OD x .032" thk... 



WASHER, flat: brass; " 6 ," ID, '/," OD x .034" thk. 
WASHER, lock: split ring 



WASHER, lock: ',U" OD, .010" thk; for #2 screw; 

internal teeth. 
WASHER, spring: steel, hardened, parkcrized; 

%" ID, %" OD x .010" thk stock; .025" thk 

overall. 

WASHER, lock: split ring 

WASHER, flat: white felt; W ID, l"/, t " OD x 

?i," thk. 
WASHER, flat: felt, white; >/<" ID, 'Jje" OD x Mo" 

thk. 
WASHER, flat: tight mat white felt; %," ID, Sio" 

OD x J4" thk. 
WASHER, Hat: brass; «," ID, ",i," OD x .0205" 

thk. 
WASHER, flat: soft white felt; iU" ID, <¥,■" OD x 

H" thk. 
WASHER, cup: leather, Jio" ID, l<)is" OD x .032" 

thk stock ljj 2 " ID of cup. 
WASHER, lock: split ring — 



WASHER, flat: white felt; % t " ID, l>i" OD x <W 

thk. 

WASHER, flat: 3 ,U" ID, %" OD x .030" thk 

WASHER, flat: felt; >{" ID, >%," OD x >,U" thk... 

WICK: >,i" lgx>."dia overall 

WICK: oiling; 3 ,W dia x % t " lg - 

WICK: white wool felt; shaft oiler; '%," lg x }i" OU-- 

WICK: oiling; >i" lg x %i" dia overall... 

WICK:oiling;tightir.attedwhitefelt; %" ID, 3 ?i.' 

OD x %" thk. 
WICK: oiling; tight matted white felt; 'JSj" ID, 

.728" OD x l y it " thk. 



I'unctloii of part 



Part of selector cam sleeve friction 
clutch. 



Spacer for code bars. 



Si;'T»:tt Coins Stork 



In dashpot. 



Oiling arrangement. 

Lubricates 

Lubricates 

Lubricates 

Lubricates 



Lubricates. 



4T123-244 

4T2322 

4T710S5 

IT74100 
4T8330 

4T7001 
-1T7002 



4T243S 
4T2449 



4T90791 
4T74283 

4T73175 
4T74800 

4T6801 

4T93758 

4T6987 

4T94694 

1T4033 

01.73000 
(sui>ersedcs 
4T2191) 

4T700S4 

4T34432 

4T72553 

4T4812 

4T89881 

4T94093 

4T72521 

4T74755 

4T7475G 
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60342 SCREW.MACHI, 
7002 WASHER, FLAT 
2191 WASHER, LOCK 



6810 SCREW, MACHINE'! 
2669 WASHER, LOCKJ - 




91766 CLAMP 

6810 SCREW MACHINE! 
2669 WASHER, LOCK J" 



91767 CLAMP - 




|80342 SCREW.MACHINE 
BI9I WASHER, LOCK 



99959 CLAMP 



^ 




8254 CLAMP 



33-198 SCREW.MACHINE 
"191 WASHER, LOCK 




74530 INSULATOR.PLATE 
6746 SCREW.MACHINE" 
7002 WASHER, FLAT 
71671 CONTACT, SWITCH 

74628 HOLDER, FUSE 

8539 SCREW.MACHINE - 
2191 WASHER.LOCK 
6745 SCREW.MACHINE' 
2669 WASHER.LOCK 

74422 BRACKET 

7497S SCREW.MACHINE' 
90752 WASHER, FELT 
1245 SCREW.MACHINE 
2669 WASHER, LOCK 

1160 SCREW, MACHINE' 
2191 WASHER.LOCK 



74720 SCREW, THUMB ) A *X 

2322 WASHER, LOCK J "I t J 

4814 WASHER.LOCK 



74551 INSULATOR.PLATE 



74990 INSULATOR.PLUTE 



MOTOR PLATE 



74014 SCREW.MACHINE 
2669 WASHER.LOCK 



.224 SCREW.AOJUSTING 
2191 WASHER.LOCK 
3598 NUT. HEX 
f73!96 RESISTOR, FIXED 

(200-400 OHMS) 
73197 RESISTOR.FIXED 
. (300-500 OHMS) 
16746 SCREW.MACHINE 
(7002 WASHER, FLAT 
(.7 1 67 5 CONTACT, SWITCH 
4014 SCREW.MACHINE 
669 WASHER.LOCK 
,.275 SCREW.MACHINE 
12669 WASHER.LOCK 
.71670 INSULATOR , BLOCK 
76699 SCREW, PILOT 
34-4 NUT, HEX 

99818 CLAMP 

74420 BRACKET 



6811 SCREW.MACHINE 

7094 SPRING 

7095 PLATE, RETAINER 



74568 INSULATOR. BLOCK 



IJ6745 SCREW.MACHINE 
l[2669 WASHER.LOCK 



M74 5 SCREW.MACHINE 
669 WASHER, LOCK 
'74059 SCREW.MACHINE 
2191 WASHER.LOCK 
7002 WASHER, FLAT 



-PLATE, BASE 



-FOR SECURING BASE PLATE 

99817 8UMPER 
80342 SCREW.MACHINE 
2191 WASHER.LOCK 
76099 WASHER, FLAT 



74425 CONNECTOR, 

RECEPTACLE 
[33-179 SCREW.MACHINE 
5599 NUT, HEX 

160 SCREW, MACHINE 
"002 WASHER.FLAT 

'4531 COVER 
74776 INSULATOR, PLATE 

'4620 SWITCH, TOGGLE 
1166 SCREW, MACHINE 



Figure 307. Base, parts iilentifealion. 
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43-10 PLATE, STOP 

8539 SCREW, MACHINE"! 
2191 WASHER, LOCK J 

M-169 COIL, SOLENOID 
3618 INSULATOR .PLATE 
3647 INSULATOR.PLATE 

3618 INSULATOR.PLATE 

33-43 SCREW, MACHINE 
75231 INSULATOR,BUSHING 
79513 PLATE, RETAINER 



74395 GUARD, RELAY 



74821 RESISTOR, FIXEO *1 
(810-2000 OHMS) IIOVJ 



74614 RESISTOR, FIXED 
(600-2000 0HMS1II0V. 



1297 SCREW, SHOULDER 
75750 INSULATOR.WASHER 
3646 WASHER, LOCK 
3438 WASHER, FLAT 

6810 SCREW, MACHINE 
2669 WASHER, LOCK 
3438 WASHER, FLAT 



r 6827 CONNECTOR.RECEPTACLE 



1064 SCREW, MACHINE 




72484 RELAY. SOLENOID: MOTOR CONTROL 



33-15 SCREW, MACHINE 

7959 BRACKET 

71047 SHIM 

3899 OUSHING.SPACER 

2449 WASHER.LOCK 

3595 NUT, HEX 

9695 PLUNGER 

73593 CONTACT.SWITCH 

73588 CONTACT. SWITCH 

73592 PLATE .SPACER 




96261 LEAD, ELECTRICAL 



96258 LEAD, ELECTRICAL 



99804 INSULATOR.PLATE 

99803 INSULATOR.PLATE 
99816 PLATE, MOUNTING 

99806 BRACKET 

99807 CONTACT, SWITCH 

176 SCREW, MACHINE 
2191 WASHER.LOCK 

99805 PLUNGER 

'6745 SCREW. MACHINE 
2669 WASHER.LOCK 
34-4 NUT, HEX 
99809 CONTACT.SWITCH 
79523 9CREW.MACHINE 
75231 INSULATOR.BUSHING 

99802 PLATE, "RETAINER 

[8539 SCREW, MACHINE 
12191 WASHER.LOCK 

77422 BRACKET 

'6745 SCREW, MACHINE 
Z669 WASHER.LOCK 



LINE RELAY BRACKET PARTS 
Figure SOS. Motor control and relay bracket auembly, parts identification. 



r 
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74962 
3640 
76246 
41732 
41733 
74727 
105223 
41733 
82930 
74727 
41733 



SCREW, MACHINE 
WASHER, LOCK 
INSULATOR, BOSHING 
PLATE, RETAINER 
INSULATOR, PLATE 
TERMINAL, LUG 
CONTACT, SWITCH 

INSULATOR, PLATE (3) 
CONTACT, SWITCH 

TERMINAL, LUG 

INSULATOR, PLATE (2) 



74744 GUARD, CONTACT- 
35-70 SPRING 



82923 LEVER- 



75229 SPRING 

116 8 SCREW, MACHINE 
3640 WASHER, LOCK 
103-27 WASHER, FLAT 
3599 NUT, HEX. _, 

33-38 SCREW, SHOULDER 
3599 NUT, HEX. 

1051 SCREW, MACHINE 
200-1346 WASHER, FLAT 
82922 PLATE, ADJUSTING 
82920 BEARING, SLEEVE 
82919 BEARING, SLEEVE 
3599 NUT, HEX. 

1168 SCREW, MACHINE' 
36 40 WASHER, LOCK 
103-27 WASHER, FLAT 
3399 NUT, HEX. - 




BASE-LEFT SIDE- 
(FRONT VIEW) 



107491 SCREW, MACHINE 



87851 INSULATOR, BUSHING 
74670 STRAP, MOUNTING 
61841 CAPACITOR, FIXED 




LEFT SIOE VIEW RIGHT SIDE VIEW 

SEND-RECEIVE-BREAK KEY 




74514 SCREW, MACHINE 
J640 WASHER, LOCK 
76333 INSULATOR, BUSHING 

41732 PLATE, RETAINER 

41733 INSULATOR, PLATE 
74727 TERMINAL, LUG 
103221 CONTACT, SWITCH 
41733 INSULATOR, PLATE (3) 
74727 TERMINAL, LUG 
74964 CONTACT, SWITCH 
70529 STIFFENER, 

CONTACT SPRING (2) 
62927 CONTACT, SWITCH 
41733 INSULATOR, PLATE 
105222 CONTACT, SWITCH 
74727 TERMINAL, LUG 
41733 INSULATOR, PLATE 



62925 LEVER 

62924 PLATE, CATCH 

33-38 SCREW, SHOULDER 
3640 WASHER, LOCK 
3599 NUT, HEX. 



74949 BRACKET 

82918 BRACKET 

^745 SCREW. MACHINE 
34432 WASHER, FLAT 
2669 WASHER, LOCK 

82921 LEVER 
74885 LEVER 




2291 CONTACT, SWITCH 
2924 CONTACT, SWITCH 



BASE -RIGHT SIOE 

'2508 SCREW, MACHINE 
7096 INSULATOR, BUSHING 
2191 WASHER, LOCK 

7398 PLATE, RETAINER 
42 93 INSULATOR, PLATE 



LINE RELAY SPARK PROTECTION LINE CLOSING CONTACTS 

TMSllB-ZOa 
Figure 300. SEND REC BREAK key assembly, line-relay spark protection, and line closing contacts, purls identification. 
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78205 RESISTOR. FIXED3 
300 OHMS (IIOV.) J 



1028 SCREW.MACHINE 
2438 WASHER, FLAT 
3640 WASHER.LOCK 



89925 BOARD.TERMINAL 



70707 BRACKET 




(4871 SCREW MACHINE 
J2669 WASHER.LOCK 
[708B7 NUT, HEX. 



746 SCREW.MACHINE 
2191 WASHER.LOCK 
7002 WASHER.FLAT 



70724 INSULATOR, PLATE 



78206 RESISTOR PARTS,(ASSEM)l50-300 OHMS (110 V.) 



r 



1028 SCREW.MACHINE 
3650 WASHER.FLAT 
73705 INSULATOR, BLOCK 



1226 SCREW.MACHINE 
2191 WASHER.LOCK 
78287 BUSHING SPACER 



BASE-RIGHT SIDE VIEW 




1026 SCREW.MACHINE 
2191 WASHER.LOCK 

ji06244 RESISTOR, FIXED: 
^ (1000 OHMS) 



74420 BRACKET 



6745 SCREW.MACHINE 
2669 WASHER.LOCK 



1028 SCREW, 
3650 WASHER, r. 
73705 INSULATOR. 



74430 BRACKET 



78011 CAPACITOR, FIXED 



BASE-LEFT SIDE VIEW 




1026 SCREW.MACHINE 
2191 WASHER.LOCK 

81596 SCREW.MACHINE 
81836 NSULATOR, WASHER 
3438 WASHER.FLAT 
2669 WASHER, LOCK 

13746 RESISTOR.FIXED 



86850 SCREW.MACHINE 



74992 SLEEVE, 

INSULATING 



r 



TMttlS-t09 



Figure SW. Resistor assembly and terminal board assembly, parts identification. 
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4293 INSULATOR. PLATE 



8539 SCREW, MACHINE 
3897 INSULATOR, BUSHING 
2191 WASHER, LOCK 
7002 WASHER, FLAT 



7398 PLATE, RETAINER 



7399 STIPFENER 
CONTACT 



74685 CONTACT. SWITCH 




6810 SCREW, MACHINE 
2669 WASHER. LOCK 



74432 PLATE, MOUNTING 



6811 SCREW, MACHINE 
7096 INSULATOR, BUSHING 
2191 WASHER, LOCK 
7002 WASHER, FLAT 



74684 SPRING, SWITCH 
74433 INSULATOR, PLATE 



O 



KEYBOARD CONNECTOR PARTS 



7094 SPRING 



6811 SCREW, MACHINE 



7093 INSULATOR, BLOCK 




SCREW, MACHINE 
WASHER, LOCK 



7095 PLATE, RETAINER 



MOTOR UNIT CONNECTOR PARTS 



an [Jo 



69472 CORD, SWITCHBOARD 

INCLUDES 73497 PLUG, TELEPHONE 

AND 102100 TERMINALS, LUG . 



jjD IP 



89438 CORD, SWITCHBOARD 

INCLUDES 103236 PLUG, TELEPHONE 

AND I02IOO TERMINALS, LUG 





95050 CABLE ASSEMBLY 

INCLUDES 95063 CONNECTOR, PLUG 

AND 62474 TERMINALS, LUG 



e=S 



95052 CABLE ASSEMBLY 

INCLUDES 95064 CONNECTOR, PLUG 

AND 82474 TERMINALS, LUG 



Figure St I. Keyboard, motor unit connector, and cable and cord assemblies, parts identification. 



""> 
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75437 SWITCH.PUSH-PULLl 
(9 TERMINALS) 



74569 INSULATOR, BLOCK 



101456 SCREW. MACHINE! 
34-48 NUT, HEX. J 



1169 SCREW.MACHINEl 
2191 WASHER.LOCK J 



96883 TERMINAL, LUG 
91739 INSULATOR, PLATE 




2528 PLATE.MOJNTING 
80392 SPRING 



74529 BRACKET 



38 SCREW, MACHINE 
12191 WASHER.LOCK 



«746SCREW,MACHINE 
191 WASHER.LOCK 



[7334 POST 
[3598 NUT, HEX 



174749 PLATE.STOP 
6746 SCREW, MACHINE 
2191 WASHER, LOCK 
7002 WASHER.FLAT 

2525 GUIDE, LEVER 

1J746 SCREW, MACHINE 
2191 WASHER.LOCK 



4525 SCREW, CAPTIVE 
'4594 RING, RETAINER 



1210 LEVER -UPPER 
(WITH DISK) 



19209 LEVER-CENTER 
(WITH DISK) 



4762 LEVER-LOWER 
(WITH DISK) 



74523 BAR, SPACE 

2663 BUMPER 

1268 SCREW, MACHINE 

74590 GUARD, RESISTOR 
2574 BUMPER 



SELECTOR BARS 

74581 NO. I REAR 

74582 NO. 2 

74583 NO. 3 

74584 N0.4 

74585 NO. 5 FRONT 



2191 WASHER, 
3598 NUT, " 



lER.LOCKl 
•, HEX. J 



71449 GUIDE, LEVER 



[6746 SCREW, MACHINE 
2191 WASHER, LOCK 



[74986 SCREW, MACHINE 
2191 WASHER.LOCK 



2565 SPRING 
74610 SHAFT 



Figure 312. Keyboard and line lest key, 



; ideiitijiealion. 
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9177 CONTACT, SWITCH 

6811 SCREW, MACHINE 
2191 WASHER, LOCK 
2529 INSULATOR BUSHING 
2503 PLATE, RETAINER „ 

6811 SCREW, MACHINE"] 
2191 WASHER, LOCK ) 
MOUNTING PARTS 



75606 SPRING 

75607 WASHER 



6748 SCREW, MACHINE 
2191 WASHER, LOCK 



7382 BRACKET 



2526 BUSHING, SPACER 



6814 SCREW, PILOT 
2191 WASHER, LOCK 



2623 SPRING 

7373 BUSHING, THREADED 

2407 WASHER, LOCK 

90438 WICK, FELT 

89896 FITTING 
LUBRICATION 

7383 FITTING, LUBRICATION 

89897 NUT 

7387 BRACKET 

S74S SCREW, MACHINE" 
2191 WASHER, LOCK 
41663 WASHER, FLAT 

91120 SPRING 

74892 SHIM 

74751 LATCH, LEVER 



9178 CONTACT, SWITCH 



4881 STIFFENER, 

CONTACT SPRING 



2502 PLATE, MOUNTING 

2504 INSULATOR, PLATE 

9182 SHAFT 
3598 NUT, HEX. 
90260 SPRING 



3598 NUT, HEX. 
36273 WASHER, FLAT 
2191 WASHER, LOCK 



7386 STUD 
.6896 SHIM 



7409 LEVER 



7385 BRACKET 

(WITH POSTS) 



07485 SCREW, SHOULDER 
92511 ROLLER, LOCK LOOP 
7002 WASHER, LOCK 
2191 WASHER, LOCK 
3398 NUT, HEX. 
7377 LEVER 



6814 SCREW, PILOT 
2191 WASHER, LOCK 

■89917 SCREW, MACHINE 
36 40 WASHER, LOCK 
34-56 NUT, HEX. 

6905 SCREW, SHOULOER 

|6746 SCREW, MACHINE 
i_2l9l WASHER. LOCK 

7032 PAWL 

6~942 SCREW, MACHINE 
3S40 WASHER, LOCK 
34-56 NUT, HEX. 



^ 



Figure 313. Keyboard-transmitting mechanism, parts identifnation. 
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74604 ROD, CONTROL 



UT.MEX. "I 
ASHER.LOCKj 



74808 BEARING.SLEEVE 



72501 SHAFT 



70324 BRACKET: 
BEARING TYPE 
72472 SHIM 




8783 LATCH, LEVER 



82440 SCREW.MACHINE 
2191 WASHER, LOCK 
7002 WASHER, FLAT 



115978 SPRING 
74605 BRACKET 



8539 SCREW.MACHINE 
2191 WASHER.LOCK 
36273 WASHER.FLAT 



LOCKING LEVER AND REPEAT SPACE PARTS 



<-' 



74001 SHAFT- 





TRANSMITTING SHAFT PARTS 



/* 



74595 GEAR 24 T. (7.42) 

8539 SCREW, MACHINE 
2191 WASHER.LOCK 
7002 WASHER, FLAT 



4810 WICK 
89897 NUT.HEX. 
71161 BUSHING.THREAOED 
2199 NUT, HEX. 

7372 BRACKET 
6746 SCREW.MACHINE 
2I9IWASHER.L0CK 
74891 SHIM 
W7II2SHIM 

2199 NUT.HEX. 

7389 GEAR 

6746 SCREW.MACHINE 

2191 WASHER, LOCK 



80471 SPRING 



8097 CAM ASSEMBLYI742) 



90438 WICK. FELT 



Figure 31/,. Locking lever, repeat space and transmitting-sha/l assembly, parts identification. 



TM22I5-2I3 
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74704 SPRING 



83884 SCREW, PILOT 
2669 WASHER, LOCK 
34-4 NUT, HEX. 

74058 LEVER 



74172 SCREW.SHOULDER: ECCENTRIC 
2669 WASHER.LOCK 
34-4 NUT, HEX. 

74083 ROD.CONTROL- 



6800 SCREW, SHOULOER 
74283 WASHER, SPRING 
34432 WASHER.LOCK 



74056 LATCH, LEVER 



6811 SCREW, MACHINE 
2191 WASHER.LOCK 



74249 SCREW, PILOT 
2449 WASHER, LOCK 



111027 BLOCK, BUFFER LEVER 



34-4 NUT, HEX. 
2669 WASHER.LOCK 



3106 NUT.HEXr 




74011 SCREW, SHOULOER] 
2191 WASHER.LOCK 
3598 NUT, HEX. 

74082 LEVER 

74077 SCREW.SHOULDER 

6746 SCREW, MACHINE- 
74111 SHAFT- 



1196 SCREW, SHOULDER 
2191 WASHER, LOCK 
3598 NUT. HEX. 



74712 SPRING 

74011 SCREW.SHOULDER" 
2191 WASHER.LOCK 
3598 NUT, HEX. 



74018 ROD, PLUNGER 

74027 SCREW, PIVOT] 
2449 WASHER.LOCK f 
3598 NUT, HEX J 



74033 WASHER.CUP 
74032 WASHER, FLAT 
2669 WASHER.LOCK 
34-4 NUT. HEX. 



LOCK WASHERS 8 SPRING POST) 



74252 SCREW.PILOT 
73175 WASHER.LOCK 
2539 NUT, HEX. 

74692 POST 

3131 SCREW.MACHINE 

3110 NUT, HEX. 
2669 WASHER.LOCK 
J3I06 NUT, HEX. 

36-150 PIN, STRAIGHT 



3595 NUT, HEX. 
74707 SPRING 
74251 LEVER 
74692 POST 



74119 BEARING, SLEEVE 
§4694 WASHER, FELT 

122-29 PIN.STRAIGHT 



69077 STUD 

2669 WASHER.LOCK 



%8II SCREW, MACHINE 
2191 WASHER.LOCK 



74838 CAP, BEARING 
74081 BAR, SELECTOR 



'4986 SCREW.MACHINE 
2191 WASHER.LOCK 



74028 CYLINDER .DASH POT 
1161 SCREW, MACHINE 



46092 NUT, HEX. 



74142 HEAD.CYLINDER 
— 74029 WASHER.FLAT 



Figure SIR. Fran 



346 



DASHPOT PARTS 

nhhj (left tide) awl dash-pot t 



TM22I5-2I4 



niity, parts identification. 



74252 SCREW, PILOT 
73175 WASHER.LOCK 
2539 NUT, HEX 

74178 BRACKET 



80511 SHAFT 
74050 CAM 



36-150 PIN, STRAIGHT 
80757 SCREW.MACHINE") 



2669 WASHER.LOCK 
6BI0 SCREW, MACHII 
2669 WASHER.LOCK 




1245 SCREW, MACHINEl 
2669 WASHER.LOCK f 
34-4 NUT, HEX 
122-29 PIN .STRAIGHT 

74051 LEVER 
71659 SCREW.SHOULDER 
33-344 SCREW.MACHINE 
2669 WASHER, LOCK 
34432 WASHER, FLAT 
6745 SCREW.MACHINE" 
2669 WASHER.LOCK 



6746 SCREW.MACHINE 
2191 WASHER.LOCK 

fil68 SCREW, MACHINE 
13640 WASHER.LOCK 

70593 SCREW, THUMB 
74879 POST 
74878 SPRING 

100 SCREW.MACHINE 
74283 WASHER.SPRING 
34432 WASHER, FLAT 
2669 WASHER.LOCK 
74056 LATCH, LEVER 



(6746 SCREW, MACHINE 
(2191 WASHER.LOCK 
17002 WASHER, FLAT 
81006 POST 
80510 CLAPPER 

'6746 SCREW.MACHINE 
2191 WASHER.LOCK 



35858 GONG 

f7«909 FRAME -RIGHT 
[(WITH BEARING CAP, 
1 SCREWS, AND LOCK 
(WASHERS ) 

82733 CAP. BEARING 



9C5II SCREW.MACHINE 
2191 WASHER.LOCK 



74200 TRACK- UPPER - 



74062 TRACK- LOWER- 
74126 BRACKET 



A 



m 



-74358 BRACKET 



J6746 SCREW.MACHINE 
12191 WASHER, LOCK 



IS746 SCREW.MACHINE 
2191 WASHER.LOCK 



Figure S16. Frame assembly (right side) and carriage tracks, parts identification. 



TM22I5-2I5 



(7 
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74904 SHAFT 
IOS04S WICK 



74239 BEARING, SLEEVE 



/I020 SCREW, MACHINE 
33706 WASHER, LOCK 




/"\ 



74800 WASHER. FELT 
74153 DISK. CLUTCH 
323 BALL, BEARING 
539 SCREW, MACHINE 



74061 OISX, CLUTCH 



74085 WASHER, FLAT 
/MI66 DISK, CLUTCH 
-/8539 SCSEW, MACHINE 
/2I9I WASHER, LOCK 

/T4596 GEAR 
/749B6 SCREW, MACHINE 
,/2l9l WASHER, LOCK 
-74900 WASHER, FELT 

-74899 BEARING, BALL 



- 74901 NUT, HEX 

-74151 GEAR 

(NOT INCLUDED WITH MAIN SHAFT) 
/gflll SCREW, MACHINE 
5'9I WASHER, LOCK 

/749I6 HUB 
— /74805 SCREW, MACHINE 

^J>669 WASHER, LOCK 
/74I01 PLUG, MACHINE THREAD 
74100 WASHER, FLAT 



Figure 317. Main-shaft assembly, parts identification. 



348 



r 



r 




6746 SCREW, MACHINE 
2191 WASHER, LOCK 
7002 WASHER, FLAT 

74297 PLATE, RETAINER 

74162 ARM 

1196 SCREW. SHOULDEI 
2191 WASHER, LOCK 
3598 NUT, HEX 

74121 CRANK, BELL 

1196 SCREW, SHOULDEI 
2191 WASHER, LOCK 
3598 NOT, HEX 

74078 LINK, LEVER 

74072 LEVER 

76296 SPRING 

1196 SCREW, SHOULOEI 
2191 WASHER, LOCK 
3590 NUT, HEX 

91600 SCREW, MACHIN 
2191 WASHER, LOCK 
34-51 NUT, HEX 
6940 POST 

703OI SCREW, MACHINE' 
2669 WASHER, LOCK 
34432 WASHER, FLAT 



74017 SCREW.SHOULDER 
74026 BUSHING, SPACER 
2191 WASHER, LOCK 
3598 NUT, HEX 

74J54 BRACKET 

74017 SCREW, SHOULDER 
74026 BUSHING, SPACER 
2191 WASHER. LOCK 
3598 NUT, HEX 

74066 BRACKET 
8539 SCREW, MACHINE 
2191 WASHER, LOCK 
7002 WASHER, FLAT 

6800 SCREW, SMOULDER 
2191 WASHER. LOCK 
3598 NUT, HEX 

74080 LINK, LEVER 

74077 SCREW.SHOULDER 

74946 INSULATOR, PLATE 

78301 SCREW. MACHIN 
2669 WASHER, LOCK 

74692 POST 

55092 SPRING 

1226 SCREW, MACHINE 
2191 WASHER, LOCK 
7002 WASHER, FLAT 
8864 BOARD. TERMINAI 

55088 SPRING 
82966 BAR, FUNCTION 
82963 ARM 



82964 SCREW, SHOULDEi 

82965 SPRING 
8896 SHIM 
74686 VANE, SHIFT 



FRAME, LEFT SIDE 
122-5 POST 
104624 SPRING 
74161 LATCH, LEVER 



74171 SCREW, 

ECCENTRIC 
2191 WASHER, LOCK 
596 NUT, HEX 



0516 PIN, COTTER 
88857 WASHER, SPRING 
! l23-244 WASHER. FLAT 

8856 STUD 

74160 BAR. LOCKING 

74110 STUD 
2449 WASHER, LOCK 
34-1 NUT, HEX 
2191 WASHER, LOCK 
7002 WASHER, FLAT 
?598 NUT, HEX 

74071 FORK, CLUTCH 
88986 FITTNG,LUBRICATION . 
8898? NUT, HEX 

74069 BAR, FUNCTION 
T4O60 BAR, LOCKING 

(74412 BUSMNG.THREADEO 
70886 WASHER, FLAT 
93108 WASHER, LOCK 
,3595 NUT, HEX 

55088 SPRING 



74150 LEVER 



82075 SPRtiG 
'4725 SCREW, SHOULDER 
12191 WASHER, LOCK 
3598 NUT, HEX 

74112 SCREW, PILOT 
2669 WASHER, FLAT 



£191 WASHER, LOCK 

-150 PIN, STRAIGHT 
^4148 CLAPPER 

74413 BUMPER 



122-36 PIN, DOWEL 

1746 SCREW, MACHINE 
2191 WASHER, LOCK 
7002 WASHER, FLAT 

81747 INSULATOR, BLOCK 



74174 BAR, LOCKING 
74173 BAR, FUNCTION 
74163 BAR, FUNCTION 

640 WASHER, LOCK 
.4-56 NUT, HEX 



SIXTH VANE EXTENSION PARTS 

REAR CROSS BAR PARTS 



r 



Figure 318. Carriage-return and rear crossbar, parts identification. 
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74737 LEVER 

33-41 SCREW,SHOULDER~ 
2191 WASHER, LOCK 
3598 NUT, HEX 
74736 BRACKET 



74124 BRACKET ASSEMBLY 
(INCLUOES 
741 25 CA*> BEARING 
1245 SCREW.MACHINE 
2669 WASHER.LOCK) 
6810 SCREW, MACHINE" 
2669 WASHER, LOCK 



43954 GONG : 

74359 STRAP, CARRIAGE 




mum 



6810 SCREW.MACHINE 
12669 WASHER, LOCK 
3438 WASHER.FLAT 

74143 PLATE, RETAINER 
6746 SCREW MACHINE 
2191 WASHER.LOCK 

122-36 PIN, DOWEL 



73276 SCREW.SHOULDER 
2191 WASHER.LOCK 
3598 NUT, HEX 

7427S LEVER 
•4733 STUD 
72509 WASHER, LOCK 

.649 WASHER.FLAT 
2191 WASHER.LOCK 
3598 NUT.HEX 



SPACING CROSS BAR. PARTS 



34-4 NUT, HEX 

4852 WASHER, LOCK - 

74192 GEAR 



41343 BEARING, BALL- 



74164 SHAFT 



3598 NUT.HEX 



2191 WASHER.LOCK 



74799 PLATE.RETAINER 

74190 DISK, CLUTCH 

5446 SCREW, 
2191 WASHER 

74154 GEAR 

1026 SCREW.* 
2191 WASHER 

74548 SPRING 

74230 GEAR — 

74241 GEAR 



- rm 






1248 SCREW.MACHINE 

74271 PLATE RETAINER 
94094 INSULATOR, WASHER 

34- I NUT.HEX 

2322 WASHER.LOCK 

74276 BEARING, BALL 

74508 HOUSING .SPRING 



74275 SHAFT 



IE3— 



AflOfl- 



74272 SPRING 

-74269 WASHER, FLAT 
-34432 WASHER.FLAT 
-2669 WASHER.LOCK 
-34-4 NUT.HEX 



SPACING SHAFT PARTS 



Figure S19. Spacing shaft, upper » 



SPRING DRUM PARTS 
nd spring drum, parts identificatio 



TM22I5-2I8 



O 
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90511 SCREW, MACHINE 
2191 WASHER, LOCK 
3598 NUT, HEX 



74015 SPRING 

74013 BLAOE.PRINTING BLADE 

74244 BAIL, PRINTING 
( INCLUDES 87509 POST)| 

8539 SCREW, MACHINE 
2191 WASHER, LOCK 

86710 FITTING, 

LUBRICATION 
3603 NUT, HEX. 

74107 BLOCK, BEARING 

74096 PAWL 
74760 SPRING 
74 095 BUSHING, SPACER 

74097 PAWL 

80926 SPRING 

74158 BLADE, FUNCTION BAIL 



8539 SCREW, MACHINE 
J2I9I WASHER, LOCK 
7002 WASHER, FLAT 

[74122 SCREW, MACHINE 
2191 WASHER, LOCK 
3598 NUT, HEX 

'74156 SCREW.ADJUSTMENT 
2669 WASHER, LOCK 
34-4 NUT, HEX 
'8539 SCREW, MACHINE 
2191 WASHER, LOCK 

89097 LATCH, LEVER 
94693 WICK 

74098 SHAFT 

4812 WICK 
74089 LEVER 

91175 BEARING, ROLLER 
( INCLUDES 82986 SCREW) 



2449 WASHER, LOCK 

174503 BRACKET 
[INCLUDES 87509 POST, 
SPRING ) 

'74986 SCREW.MACHINE 
2191 WASHER, LOCK 
7002 WASHER, FLAT 



C 



PRINTING AND FUNCTION BAIL PARTS 



74933 BAR, STRIPPER 



74180 BAR.CODE NO 
7418 1 BAR.CODE NO 2D 
74 182 BAR.CODE N0.3D 
74183 BAR.CODE NO. 40 
114432 BAR.CODE NO 50 



74286 GUIDE, LEVER 



8539 SCREW.MACHINE 
2191 WASHER, LOCK 

1160 SCREW, MACHINE 
2191 WASHER, LOCK 
7002 WASHER, FLAT 
fOOl WASHER, FLAT 
BETWEEN 74933 AND 
74187 
i896 SHIM 

74021 CRANK.BELL NO.I 

74022 CRANK,8ELL N0.2 

74023 CRANK.BELL N0.3 

74024 CRANK.BELL N0.4 
'14139 CRANK.BELL N05 
74995 RETAINER, BELL CRANK 




f74689 STUD 
3606 NUT.HEX 
6987 WASHER, FLAT 
6859 BUSHING, SPACER 
3598 NUT.HEX 
2191 WASHER, LOCK 



74187 GUIOE.PULLDAR 



fe745 SCREW.MACHINE 
2669 WASHER.LOCK 
34432 WASHER.FLAT 



74805 SCREW.MACHINE 
2669 WASHER LOCK 
l_34432 WASHER.FLAT 

ilCO SCREW.MACHINE 
74199 BUSHING, SLEEVE 
2191 WASHER.LOCK 



1038 SCREW.MACHINE 
113872 BUSHING, SLEEVE 
2191 WASHER.LOCK 



74994 PLATE. MOUNTING 





1161 SCREW.MACHINE I 








2191 WASHER.LOCK 

74722 WASHER, FLATj 








CODE BAR AND BELL CRANK PARTS 


TM22I5-2I9 


r 


Figure S20. 


Printing bail, function bail, bell cranks, and code bars, parts identification. 
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6746 SCREW, MACHINE 
2191 WASHER, LOCK 
7002 WASHER, FLAT 




93755 ROLLER, LEVER 



74014 SCREW, MACHINE 
3438 WASHER, FLAT 
2669 WASHER, LOCK 
34-4 NUT .HEX 



(87993 SCREW, MACHINE 
(2191 WASHER, LOCK 

93756 PLATE. RETAINER 
93758 WASHER, FELT 

93757 BEARING SLEEVE 



FUNCTION LEVER BAIL 



VANES, SELECTOR 



74042 NO. I 

74043 NO 2 

74044 NO. 3 
7404 5 NO. 4 
74046 NO. 5 



6746 SCREW, MACHINE 
2191 WASHER, LOCK 



74019 PLATE, MOUNTING 



74415 BRACKET 

74059 SCREW, MACHINE 
2191 WASHER, LOCK 
7002 WASHER.FLAT 



74005 SHAFT- 



1160 SCREW, MACHINE - 



74255 GUIDE, LEVER - 



FRONT VIEW 



Mm 



1026 SCREW, MACHINE 
74170 SCREW, PIVOT 
74169 CLAMP 




74552 FRAME (WITH 6940 
POST a 36-150 PIN, OOWEL I 



(6746 SCREW, MACHII 
2191 WASHER , LOCK 



3 



6746 SCREW, MACHINE 
2191 WASHER , LOCK 
7002 WASHER, FLAT 
6760 SHIM 



-74191 LATCH, LEVER 



BOTTOM VIEW 

VANE FRAME 
Figure 32t. Vane frame and function-lever bail, parts identification. 
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7835 RIBBON-BLACK 



74969 BUSHING, THREADED 



107487 CONTAINER (FOR 1 
LEFT SPOOL BRACKET)/ 



110351 BRACKET- 




r 



3288 WASHER, FLAT- 
2201 NUT, HEX: 



74536 SCREW.MACHINE- 



r 



- crjn 



/7168I SPOOL, 
{PRINTING RIBBON 



74394 SHAFT 



107488 CONTAINER(FOR 
RIGHT SPOOL BRACKET) 



74392 BRACKET 



-4814 WASHER, LOCK 






^74384 GEAR 




Figure 1 



Ribbon-feed mechanism, parts identification. 
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74335 LEVER 
74700 SPRING 



1196 SCREW, SHOULDER^ 
2191 WASHER.LOCK \ 
3598 NUT, HEX. 

33-168 SCREW, PILOT) 
2191 WASHER, LOCK J 

74010 ROLLER, LEVER 



74730 SCREW, SHOULDER 
34432 WASHER.FLAT 
2191 WASHER, LOCK 

74731 NUT, HEX. 

74330 SPRING 



! bearing assembly, bail 
'includes 

34-4 NUT.HEX. 

74036 NUT,HEX. 

2451 BALL, SEARING 

74195 ROLLER.SUPI 

74194 STUD 



2449 WASHER. LOCKl 
34-1 NUT, HEX. J 



I, machine! 

ER.LOCK^f 



74294 PLATE, MOUNTING 
73427 WASHER, FLAT 



74373 SEGMENT.TYPE BAR 

81889 PLATE,MOUNTING- V 
SHORT (80TH ENDS) 

81893 PLATE .MOUNTING- 
LONG (CENTER) 

74986 SCREW, MACHINE 

8330 WASHER.FLAT 

2191 WASHER.LOCK 



74414 GUIDE.TYPE BAR 



7634 SPRING " 
74185 BAR.PULL „ 
74202 BAR,TYPE*2 

WITHOUT PALLET 



—BLANK SELECTION PARTS 



74281 BUMPER ASSEMBLY 
INCLUDES 

74279 BUMPER.LEATHER 
III7I3SCREW,MACHINE ~ 



TYPE BAR SEGMENT 




TYPE BAR BACKSTOP 
Figure SSS. Type-bar carriage, parts identification. 



[33-170 SCREW, SHOULDER 
3640 WASHER.LOCK 
3599 NUT, HEX. 



74378 PAWL 





82999 SPRING 



74379 BRACKET 

lil 6 2 SCREW, MACHINE 
3640 WASHER.LOCK 
103-27 WASHER.FLAT 



8539 SCREW, MACHINE 
2191 WASHER, LOCK 
7002 WASHER.FLAT 



f6745 SCREW.MACHINE 
(2669 WASHER.LOCK 



91658 ARM 
1168 SCREW.MACHINE 
3640 WASHER.LOCK 
J03-27 WASHER.FLAT 

91659 LEVER 

74331 SPRING.FLAT 

74513 ROD, FULCRUM 

74296 SCREW, PILOT 

7634 SPRING 

1746 SCREW, MACHINE 
|2I91 WASHER.LOCK 



PULL BAR 

74371 GUIDE. RIBBON 



.39 SCREW.MACHINt 
2191 WASHER, LOCK 
~002 WASHER.FLAT 
|74889 PLATE, RETAINER 
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74807 NUT, HEX.- 
74187 0UI0E, PULL BAR 

74804 POST- 
74292 SCREW, SHOULOER 
74721 SPRING 

34-10 NUT, HEXr 
74198 CONE, BEARING 
74197 ROLLER, BAIL- 
2451 BALL, BEARING 
74196 STUD 
2449 WASHER, LOCK- 



74754 ROLLER ASSEMBLY LEVEi 
6746 SCREW, MACHINE 
2191 WASHER, LOCK 
7002 WASHES, FLAT 



74240 ROLLER, GUIDE 
2451 BALL, BEARING 
74253 STUD 
7022 LEVER 
74372 LINK, LEVER 
1010 SCREW.SHOULOER 

34-4 NUT, HEX, "I 
2669 WASHER, LOCKJ 

74367 SCREW, MACHINE- 

1168 SCREW, MACH 
3640 WASHER.LOCK 
103-27 WASHER. 



84896 SCREW, SHOULDER 
84894 ARM 



3598 NUT, HEX. 
2191 WASHER.LOCK 



74739 SCREW, MACHINE 
74041 BRACKET- 



36273 WASHER, FLA 
2191 WASHER.LOCK 
3598 NUT, HEX. 



74380 SHAFT (WITH GEARS" - ! 
AND DETENT COLLAWJ 



74500CAP, BEARING 
74501 PLATE, RETAINER 

74972 STUD 

2191 WASHER.LOCK 
7002 WASHER, FLAT 
3598 NUT, HEX. 




(2669 WASHER.LOCK 
134-4 NUT, HEX. 



74B05 SCREW, MACHINE 
2669 WASHER.LOCK 
34432 WASHER, FLAT 



74B06 PLATE. MOUNTING 

H'MOOS BUSHING, BEARING 
74334 WASHER, FLAT 
2669 WASHER.LOCK 
.34-4 NUT, HEX. 



74008 ROLLER.STEEL 
74363 BAIL 
74390 BAIL 
74374 PLUNGER 



6805 SCREW, SHOULDER 



4687SCREW.MACHINE 
2191 WASHER.LOCK 
£598 NUT, HEX. 

6800 SCREW.SHOULOER 



6940 POST 
81936 LEVER 

7044 LINK, SHAFT 
,114125 SCREW,MACHINE 
13606 NUT.HEX. 

-7634 SPRING 

•74381 PAWL 

33-41 SCREW.SHOULOER 

fl74 SCREW, SHOULDER 

3640 WASHER.LOCK 

3599 NUT, HEX. 

74342 STUD: ECCENTRIC 

6745 SCREW MACHINE 
2669 WASHER.LOCK 
,34432 WASHER, FLAT 

74376 BRACKET 

2666 NUT, HEX. 
|669WA3HER,L0CK 



174332 ROLLER -UPPER 
174337 ROLLER- LOWER 

174383 CAP, BEARING 
|74499 PLATE.RETAINER 

■74972 STUD 

2191 WASHER.LOCK 

7002 WASHER, FLAT 

3598 NUT, HEX. 

74398 SHAFT ASSEMBLY 

•74311 SPRING 

fl62 SCREW, MACHINE 

3640 WASHER, LUCK 

41675 WASHER.FLAT 






r* 



Figure 324. Type-bar carriage, parts identification. 
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74481 ROLLER, GUIDE 

03-27 WASHER ,FLATl 
364OWASHER.L0CK 
34-56 NUT.HEX. 



74361 SCREW, SHOULDER 

2I9WASHER.L0CK 

3598NUT.HEX. 




8539SCREW.MACHINE 
2I9IWASHER.L0CK 
74479 BEARING.S'.EEVE 
74259 COLLAR.LOCKING 
74490 SPRNG 
74478 LEVER 

8539 SCREW.MACHINE). 
2191 WASHER.LOCK J 



80294 POST 
'4031 BRACKET-RIGHT 



4449 8USHING.THREADED 
16970 NUT.HEX. 

,-8tl SCREW.MACHINE 
2191 WASHER.LOCK 
598NUT.HEX. 



f74562 SCREW.MACHINE 
2191 WASHER.LOCK 
1^598 NUT, HEX. 

74448 BUSHING.THREADEO 
"970 NUT. HEX 

[7678 SCREW, PILOT 
3640WASHER.L0CK 
7679 ROLLER.LEVER 
8I84WASHER.FLAT 
2248PIN.STRAIGHT 



1539 SCREW.MACHINE 
2191 WASHER .LOCK 




1 161 SCREW.MACHINE) 
2191 WASHER.LOCK \ 
7002WASHER,FLATJ 

74566 SCREW.SHOULDEI 

2669WASHER.LOCK 

34-4NUT.HEX. 



LEFT SIDE VIEW 



RIGHT SIDE VIEW 



'4020 SCREW.SHOOLOER 

4564 LEVER 
2191 WASHER.LOCK 
l}598 NUT.HEX. 



76084 WASHER.FELT— 

74695 DISK.CLUTCH ""l 
74536 SCREW.MACHINEJ 

104995 PIN.STRAIGHT 

f-80466 CRANK, HAND 

83977 SPRING LOOP 



83976 HANDLE 
41341 KNOB 



41342 SCREW.MACHINE 
2719 WASHER.FLAT 
.3646 WASHER.LOCK 




74264SHAFT(WITH PIN) 
I248SCREW.MACHINE 

74447WHEEL, DETENT 



112699 SCREW, SET 
74438PLATEN -RUBBER 
•74446 WHEEL.RATCHET 

3339 HUT.HEX 
3340WASHER.L0CK 
76087 NUT.SPECIAL 
76086 SPRING, FLAT 
76083 DISK .CLUTCH 
74694 ARM 
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Figure 335. Platen assembly, parts identification. 
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1162 SCREW, MACHINE 

3598 NUT, HEX. 
2191 WA3HER, LOCK 
123-244 WASHER, FLAT 



80724 LEVER 

1162 SCREW, MACHINE" 
3640 WASHER, LOCK 
41675 WASHER, FLAT 

74473 BUMPER 

3598 NUT, HEX. 
3640 WASHER, LOCK 
103-27 WASHER, FLAT 



74455 GUIOE, PAPER 



74470 GUIDE, PAPER-LEFT 
74613 SCREW, MACHINE 



74490 ROLLER, GUIDE 
(FRONT- RUBBER) 

74613 SCREW, MACHINE) 
3640 WASHER, LOCK 
103-27 WASHER, FLAT 
74460 SHAFT 

74437 BAR, GUIDE 



8543 SCREW, MACHINE] 
2191 WASHER, LOCK 

74491 ROLLER, GUIDE] 
(BEAR-RUBBER)j' 



8539 SCREW, MACHINE] 
2191 WASHER, LOCK 

74339 BRACKET 

74928 POST 
45104 SPRING. 

74454 CAM 

74059 screw; MACHIN 

74708 SPRING 

74463 LEVER 




74476 GUIDE, PAPER 

74186 BUSHING, SPACER 

4733 STUD 
J2509 WASHER, LOCK 



4732 POST 

191 WASHER, LOCK 



74709 SPRING 
74554 POST 
-80478 POST 
5063 SPRING 



74519 SHAFT 



'4469 GUIOE, PAPER 
[74613 SCREW, MACHINE 






74457 LEVER 

74494 BUSHING, SPACER 

74493 BUSHING, SPACER 

1196 SCREW, SHOULDER 
12191 WASHER, LOCK 
(3596 NUT, HEX. 

74451 SHAFT 

1176 SCREW. MACHNE 

74452 SHAFT 

t>36 COLLAR, LOCKING 
4536 SCREW, MACHINE 

74338 LEVER 

1269 SCREW, MACHINE 
13598 NUT, HEX. 

33-227 SCREW, SHOULDER 



1 1 T 319 SHAFT 
117315 HUB 



117317 STUD 

116793 WASHER, LOCK 




117314 SPRING 



117316 HUB 

117318 SCREW, MACHINE 



r* 



117313 SPINDLE, PAPER ROLL: ADJUSTABLE 

Figure 326. Platen assembly and paper roll spindle, parts identification. 






TM22I5-225 



941733—51 24 
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1097 SCREW, MACHINE 
3640 WASHER, LOCK 
3599 NUT, HEX. 

6745 SCREW.MACHINE 
2669 WASHER.LOCK 
34432 WASHER, FLAT 

89077 STUD 
34-4 NUT, HEX. 
2669 WASHER,LOO 



74539 GUIDE, 
LEVER 



89076 BRACKET 
74407 LEVER 



1035 SCREW, MACHINE 
3640 WASHER. LOCK 
3599 NUT, HEX 




3647 INSULATOR, PLATE- 

1222 SCREW, MACHINE ~L 
3571 INSULATOR, BUSHING/ 

3618 INSULATOR.PLATE 
79513 PLATE, RETAINER 
73586 OONTAOT, SWITCH 
73593 CONTACT, SWITCH 



74289 BUMPER 
74S96 PAWL- 



74049 SCREW.SHOULDER 
122-26 WASHER, FLAT 
3640WASHER,l6cK 
34-56 NUT, HEX. 

74545 LEVER 



1162 SCREW, MACHINE 
3640 WASHER.LOCK 
74599 ECCENTRIC 
2034 WASHER, FLAT 

6746 SCREW, MACHINE' 
8191 WASHER , LOCK 

74175 BRACKET 



,33-38 SCREW. MACHINE 
3640 WASHER, LOCK 
.599 NUT, HEX. 

84575 SPRING 

74408 STUD 
34 -4 NUT, HEX. 
74283 WASHER, SPRING 
34432 WASHER, FLAT 
7002 WASHER, FLAT 
71047 SHIM 
J9925 NUT, STOP 

(6810 SCREW.MACHINE 
J2669 WASHER.LOCK 
(34432 WASHER, FLAT 



74417 LEVER 
74688 LEVER 

(74520 SCREW.MACHINE 
34432 WASHER, FLAT 
2191 WASHER.LOCK 
3598 NUT, HEX. 



1161 SCREW, MACHINE 
2191 WASHER.LOCK 



■74538 BRACKET 

3618 INSULATOR.PLATE 

(222 SCREW.MACHINE 
(3571 INSULATOR.BUSHING 
3647 INSULATOR, PLATE 
79513 PLATE.RETAINER 
73588 CONTACT, SWITCH 
73593 CONTACT, SWITCH 



16814 SCREW, PILOT 
2191 WASHER.LOCK 

74037 LEVER 

74703 SPRING 

T62 SCREW.MACHINE 
3571 ECCENTRIC 
3640 WASHER.LOCK 

671 SCREW.SHOULDER 
191 WASMER,L0CK 
598 NUT, HEX. 

74988 SPRING 



82787SPRING 



74409 LEVER 



'*> 



MOTOR STOP LATCH PARTS 

Figure SB7. Motor-atop and send-receive break mechanism, parts identification. 
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6884 BRACKET 

71046 SCREW, MACHINE 

71045 NUT, LOCK 

6811 SCREW.MACHINE") fT7=^ 

2191 WASHER, LOCK f£S\ 

8249SWASHER,FLATj \3/, 



6706 BRACKET- 



M-177 COIL, SOLENOID 
(INCLUDES 

102 8 SCREW, MACHINE a 
2438 WASHER, FLAT) , 

6942 SCREW, ECCENTRIC) 
3640 WASHER, LOCK f 

34-S6 NUT.HEX. J 




74003 PLATE.MOUNTINGl 
(WITH POSTS) J 



6836 YOKE, MAGNET 

6811 SCREW.MACHINE] 

2191 WASHER, LOCK 
7002WASHER.FLAT 



6746 SCREW.MACHINE 
2191 WASHER, LOCK 
7002WASHER.FLAT 

78826 PLATE, RETAI 



6746 SCREW, MACHINEl 
2191 WASHER, LOCK J 



1073 SCREW, THUMB 

1030 SCREW.MACHINE). 
34432 WASHER, FLAT/ 

3598 NUT, HEX; 

34-56 NUT.HEX. 
3640 WASHER - 

71976 PLATE.MOUNTING 

7607 COLLAR, SPACING 
6966 ECCENTRIC 
7603 SPRING 

6909 LEVER 

6799 SCREW, SHOULDER 



598 NUT.HEX. 
|2I9IWASHER,L0CK 

t)S39 SCREW.MACHINE 
2191 WASHER, LOCK 
£4722 WASHER, FLAT 

71445 LEVER 

74724 SCREW, ADJUSTING 

34-4 NUT.HEX. 

7612 SPRING 

&29B ECCENTRIC 
1160 SCREW.MACHINE 
" 191 WASHER.LOCK 



74009 LATCH, LEVER 



170803 SCREW, PIVOT 
13598 NUT.HEX. 

[8472 SCREW.MACHINE 
34-11 NUT.HEX. 
90791 WASHER.LOCK 
71073 WASHER.FLAT 



(70803 SCREW, PIVOT 
3598 NUT, HEX. 



178597 SCREW, SHOULDER 
1J8596 WASHER, FLAT 

171696 SCALE (WITH BELL 
t_ CRANK MOUNTING) 

6850 CRANK, BELL 

7007 PLUNGER 

[6801 SCREW, PILOT 
13640 WASHER.LOCK 

6830 LEVER 

16801 SCREW, PILOT 
13640 WASHER.LOCK 

7602 SPRING 



r~ 



RANGE SCALE PARTS 
Figure S28. Selector-unit and rangefinder assembly, parts identification. 
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6746 SCREW, MACHINE 
2191 WASHER, LOCK 



6990 SCREW, PILOfl 
34-1 NUT, HEX. J 



7614 SPRING 



78824 SPRING 



SEPARATOR PLATES' 
SHOWN BELOW 



8158 LEVER: LEFT 
SELECTOR (2) 



8157 LEVER : RIGHT 
SELECTOR (3) 



94015 BRACKET 




f7BI63 POST 
•2191 WASHER, LOCK 
359B NUT.MEX. 



74399 SCREW, PILOT 
2191 WASHER, LOCK 

l 8470 STUD 
2191 WASHER, LOCK 
3598 NUT, HEX. 

74291 BRACKET 

f68ll SCREW.MACHINE 
13598 NUT.HEX. 



74133 LEVER: «|T 

74134 LEVER: *2T 
-74135 LEVER tt 3T 
-74136 LEVER J 4T 
74137 LEVER *ST 



7001 WASHER, FLAT 
6971 LEVER 
74554 POST 



6689 PLATE, SPACER 




13920 PLATE, SEPARATOR 



Figure 320. Selector-unit assembly, parts identification. 
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NOTE 
CHECK CAREFULLY THE POSITION OF PULL BARS IN THE 
SEGMENT ANO THE ARRANGEMENT OF THE TYPE PALLETS 
ON THE TYPE BARS, IF THESE DIFFER IN ANY WAY WITH THE 
ARRANGEMENT SHOWN ON THIS PAGE, THE FOLLOWING PARTS 
SHOULD BE ORDERED BY NAME.FOR EVAMPLE ORDERi- 

TY^E PALLET (A-) 

TYPE BAR ITtWITH PALLET) lA-» 

SPRINO CUSHION KEYTCP- HA-) 



NUMBER 

OF 
POSITION 

IN 
SEGMENT 


PULL 

BAR 

CATALOG 

NUMBER 


PULL 

BAR 

SPRING 

CATALOG 

NUMBER 


TYPE BARS 
iWUHOUT PALLETS) 


TYPE BARS 
PALLETS 


TYPE BARS 
(WITH PALLETS) 


SPRING 
CUSHION 
KEYTOPS 
CATALOG 
NUMBER 


KEYTOPS 
DESCRIP- 
TION 


CATALOG 
NUMBER 


NUMBER 
ON 
BAR 


CATALOG 
NUMBER 


DESCRIP- 
TION 


CATALOG 
NUMBER 


NUMBER 
ON 
BAR 


1 


z 

© 

< 
o 

5 


z 
t 

8 

< 
Z 

a 

u 



















2 


74 202 


2 


B4029 


_ 


64734 


'.; 


— B94I3 — ' 





3 


74203 


3 


74303 


Z 


n 


74643 


3 


— 78970 — 


~~ 7. ~ 


3 


74203 


3 


82751 


z 


+ 


84735 


3 


89472 


z + 


4 


74204 


4 


74104 


K ( 


74 644 


4 


78956 


K 1 


4 


74204 


4 


82153 


K 


»_ 


84736 


4 


89 4 20 




5 


74205 


5 


74305 


B ? 


74645 


5 


78347 


B ? 


S 


MCOS 


4 


82420 


B 


rt> 


84737 


5 


89425 


8 


6 


74206 


6 


96559 


P 


<t> 


102985 


G 


99564 


P 


7 


74207 


7 


74307 


Y 


s 


74647 


7 


70969 




8 


74208 


8 


74308 


M 


74648 


8 


78958 


M ~ 


9 


74209 


9 


74309 


U 


7 


74 649 


9 


78965 


"it 7~ 


10 


742IO 


10 


74 3 ID 


L * 








— ~ j— 


10 


74210 


10 


82154 


L 


\ 


847 38 


10 


69421 


L *. 


II 


74211 


II 


743H 


H 


F 


74 651 


II 


82607 




II 


74211 


II 


62151 


H 1 


84740 


II 


89418 


H i 


12 


74212 


12 


74312 





1 


74652 


12 


70960 




13 


74213 


13 


74313 


1 9 


74 653 


13 


78954 


1 8 


14 






74314 












14 


74214 


14 


84069 


N 


O 


84742 


14 


89426 


H © 


15 


74215 


15 


74315 


E 3 


74655 


15 


78950 


E 3 


16 


74216 


16 


74316 


T 


?> 


74 656 


16 


78964 


T 5 


17 


74217 


17 


74317 


A 


_ 


74657 


17 


78946 


A - 


17 


74217 


17 


82147 


A t 


84743 


IT 


89414 


A t 


16 


742IQ 


18 


74316 


J ' 


746 5 B 


18 


/'1955 


J f 


18 


74213 


18 


82152 


J • 


84745 


18 


89419 


J • 


19 


74219 


19 


74319 


R 


4 


74659 


19 


78963 


R 4 


20 


74220 


20 


74320 





$ 


74 660 


20 


7e949 


t 


20 


74220 


20 


214 6 


D 


' 


84 74 6 


20 


89415 


o y 


21 


74221 


21 


74321 


C 


74661 


21 

21 


7394Q 


c : 


21 


74221 


21 


82423 


c 


Q 


84747 


U9423 


C 


22 


74222 


22 


74 322 


F 


74662 


22 


70D51 


F | 


22 


74222 


22 


82149 


F 


— 


84749 


22 


H94IS 




23 


74223 


23 


74323 


w z 


74 663 


23 


73967 


W 2 


24 


74224 


24 


74324 


G 


a 


74664 


24 


76952 


G 8i 


24 


74224 


24 


82150 


c. 


> 


84750 


24 




G X 


25 


742 25 


25 


74325 


V 


74665 


2 5 


78966 


v ; 


25 


74225 


25 


82421 


V 


n 


84752 


25 


89424 


V <t> 


26 


74226 


26 


74326 


1 


74 666 


26 


78962 


1 


27 


74 227 


27 


74327 


X / 


74667 


27 


709f,e 


X / 


28 


74 22 8 


28 


74328 


S ' 


74668 


28 


7(1990 


5 QELL 


































78973 


LTRS " 
















78976 


CAR RET. 


































78971 


BLANK 



FUNCTION LEVERS 



FUNCTION PERFORMED 



CARRIAGE RETURN 



CARRIAGE RETURN IN " LETTERS" POSITION ONLY~ 



RESETS SEND- RECEIVE BREAK MECHAwTSM 



SUPPRESSES PRINTING 8 SPACING ON " BLANK" 



SUPPH tSbES KHiNTiNGa SPACING ON'B L AHK: WLETTERS " POSITION gHLY_ 



SHIFT TO'XETTERS" POSITION ON SP ACE 



OPERATE S StND-RECEIVE EREAX MECHANISM ON * BLANK" S>GNAL _ 



SHIFT T O "LE " TEPS' POSlTOH 



LINE FFFD IM'LETTFRS'' POSITION I 



MOTOR STOP ON-FIGURES' "H" 



NOTE I-0PERATE3 ON ALL COMBINATIONS 



SPRING | SELECTION STAMPING 



NOTE 1 



MOTE 2-OPERATESON ANY PRINTED CHARACTER. 



TM2215-223 



Figure S30. Pull bars, type bars, keytops, and function levers, parts identification. 
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2407 WASHER, LOOK- 



74421 BRACKET 



70893 FITTING, CONDUIT 



70892 NUT.HEX. 
I0S9IZ WASHER, LOCK 



TARGET LAMP 



116992 SCREW.PILOT 
104451 WASHER, LOCK, 



78301 SCREW, MACHINE 
2669 WASHER.LOCK 
34-4 NUT, HEX. 

6746 SCREW, MACHINE 
8330 WASHER, FLAT 
2191 WASHER.LOCK 

84047 PLATE. STOP 
7661 LEVER 



7I05TARGET-I0 SPOT 
8222 PLATE.THRUST 
91617 SHIM 



GOVERNOR BRUSH 
AND BRACKET 



-94009 SWITCH, TOGOLE 
INCLUDES 
93075 NUT.RING 
91683 NUT.HEX. 



74557 LAMP, INCANDESCENT 
(IISV.) 



74588 LAMP, HOLDER 



[6746 SCREW, MACHINE 
2191 WASHER.LOCK 



74091 PLATE.MOUNTING 

74567 SCREW.MACHINE 
2449 WASHER.LOCK 
2846WASHER.FLAT 



74151 GEAR 35T. J. 
•4505 GEAR 7T.J 



80374 GEAR ASSEMBLY-J 



6746 SCREW.MACHINE 
|2I9I WASHER.LOCK 

18884 BOARD/TERMINAL 
74991 INSULATOR, PLATE 
6811 SCREW.MACHINE 
2191 WASHER.LOCK 
7002 WASHER, FLAT 



MOTOR 



MU-27 MOTOR UNIT 
Figure SSL Motor unit, parte identification. 
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73238 FRAME (WITH OILER) 
78239 ARMATURE, MOTOR 
9I83T INSULATOR.WASHER 

120701 SCREW, MACHINE 
70873 CAP 



70872 HOLDER, CONTACT 
BRUSH (WITH 
INSULATOR) 

8094 BRUSH.ELECTRICAL 
CONTACT (WITH 
SPRING) _e» 



71998 COLLAR, LOCKING 
(WITH 80706 
SCREW) 



126-123 GROMMET 



73241 SCREW.MACHINE 



73243 WEDGE, CLAMP 



73242 INSULATOR, PLATE 
(FOR ONE FIELD COIL) 



73237 ENO- BELL. MOTOR 
(WITH OILER) 




1272 SCREW.MACHINE 



73595 ROD, TIE 
34-59 NUT, HEX. 



78025 SCREW, MACHINE 
120700 SCREW.SET 






r 



Figure SSB. Motor, parts identification. 



TMZJIS<-23I 
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6344 SCREW, MACHINE 
6318 PLATE, RETAINER- 
1064 SCREW, MACHINE 
— 6314 CONTACT ASSEMBLY.SWITCH 



6320 CONTACT.GOVERNOR 
6345 NUT, HEX. 
2191 WASHER, LOCK 

6323 SPRING 
6319 BLOCK 



6324 WHEEL ASSEMBLY, 

GOVERNOR ADJUSTING 



8165 WASHER, SPRING 



78 443 SCREW, ADJUSTING" 
78451 COVER 
78 496 CONTACT.GOVERNOR 
78437 INSULATOR, PLATE 




811 SCREW, MACHINE 
191 WASHER, LOCK 



347 SCREW, MACHINE 
2191 WASHER, LOCK 
7002 WASHER, FLAT 

16318 SCREW, MACHINE 
^640 WASHER, LOCK 

J347 SCREW, MACHINE 
191 WASHER, LOCK 

6330 CAP, BEARING 



78438 INSULATOR, BUSHING 

78497 CONTACT, GOVERNOR 

4-4 NUT, HEX. 
2669 WASHER, LOCK 
3438 WASHER, FLAT 



80352 GOVERNOR 



80338 BRACKET - 



78399 ARM ASSEMBLY, CONTACT 

78400 ARM ASSEMBLY, CONTACT- 



80444 SCREW, MACHINE! 
2191 WASHER, LOCK 
70C2 WASHER, FLAT I 

80337 BRACKET 



EW, machine! 
ER, LOCK J 



80335 PLATE, RETAINER 




78403 BRUSH, ELECTRICAL 
CONTACT 



80336 INSULATOR, PLATE 
41733 INSULATOR, PLATE 



80334 TERMINAL, LUG 



[1168 SCREW. MACHINE 
7839 8 INSULATOR, BUSHING 



41732 PLATE, RETAINER 
80340 PL ATE, MOUNTING 



[6746 SCREW, MACHINE 
[2191 WASHER. LOCK 



80341 BRACKET ASSEMBLY 

Figure 333. Motor governor, parts identification. 
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74059 SCREW, MACHINE 
2191 WASHER, LOCK 



92505 SHIELD.CA3LE 
92170 BRACKET 



8539 SCREW.MACHINE - ! 
7002 WASHER, FLAT J 




J92222 SUPPRESSOR, 93883 CAPACITOR"! 

"\ELECTRICAL NOISE ASSEMBLY, FIXEDJ~ 

93884 SUPPRESSOR.ELECTRICAL NOISE 



82474 TERMINAL, LUG 
81825 CAPACITOR.FIXEO 
93882 PLATE,MOUNTING 



33-86 SCREW.MACHINE 
3640 WASHER, LOCK 

^5400 SCREW, MACHWE 
7002 WASHER, FLAT 
2191 WASHER, LOCK 
3598 NUT 






r* 



82474 TERMINAL, LU6 
95938 CAPACITOR.FIXEO 

95937 CAPACITOR.FIXEO 
99354 CLAMP 




78023 SCREW, MACHING 
95935 INSULATOR.BUSHING 
78905 INSULATOR, WASHER 
7002 WASHER, FLAT 
2191 WASHER, LOCK 
3598 NUT, HEX 



82440 SCREW 
2191 WASHER 
7002 WASHER 



1266 SCREW, MACHINE 
2191 WASHER, LOCK 
7002 WASHER, FLAT 
70873 CAP 

93141 SCREW.MACHINE 
36273 WASHER, FLAT 
2191 WASHER, LOCK 

82474 TERMINAL, LUG 

82702 SCREW.MACHINE 
7002 WASHER.FLAT 
2191 WASHER, LOCK 
3598 NUT.HEX 

95938 CAPACITOR.FIXEO 

99357 CLAMP 

99356 BRACKET 



74059 SCREW, MACHINE 
2191 WASHER, LOCK 
7002 WASHER, FLAT 
99355 BRACKET 



IH252 SUPPRESSOR, ELECTRICAL NOISE 



82474 TERMINAL, LUG 

95937 CAPACITOR, FIXED 
1 1 1 303 CLAMP 



87933 SCREW, MACHINE 
2191 WASHER, LOCK 



114967 BRACKET 



74014 SCREW.MACHINE 




92748 SCREW.MACHINE 
2191 WASHER.LOCK 
7002 WASHER, FLAT 
75750 INSULATOR.WASHER 
92309 RESISTOR, FIXED 



95938 CAPACITOR.FIXEO 
•74614 RESISTOR, FIXED 



1297 SCREW.MACHINE 
3646 WASHER.LOCK 
3438 WASHER, FLAT 
75750 INSULATOR.WASHER 
99744 RESISTOR, FIXED 



r- 



114966 SUPPRESSOR.ELECTRICAL NOISE; LINE RELAY 
Figure 384. Electrical noise suppressor assembly, parts identification. 



365 



s~\ 



80875 ARM 
1030 SCREW, MACHINE 
3438 WASHER, FLAT 
3598 NUT, HEX. 

80876 STRIP, FASTENING 



1072 SCREW, TtlUMB 
2191 WASHER.LOCK 
82414 KNOB 



80985 SCREW.MACHINE] 
80966 WASHER.LOCK 



82425 WIN00W(ll I9/32"X 
6I/4"X l/8")(INCLUDES 
74759 FELT) 



80869 RETAINER.WINDOW 
RI6HT-BLACK WRINKLE 
808TO RETAINER, WINDOW 
LEFT- BLACK WRINKLE 



104572 BRACKET 
700E WASHER.FLAT 
2191 WASHER.LOCK 
83885 NUT, HEX. 



76099 WASHER, FLAT 
83885 NUT, HEX. 



103-27 WASHER.FLAT 
3640 WASHER.LOCK 
34-66 NUT, HEX. 



74637 SPRING- 



L|f2l058 DOOR: RANGE 

~~ (FINDER-BLACK WRINKLE 



03-27 WASHER.FLAT 
3640 WASHER.LOCK 
34-66 NUT, HEX. 



74637 SPRING- 



4 



^^7434 DOOR: COVER] 
BLACK WRINKLE J 



88877 LACING - 




83572 GUIDE, PAPER - 
BLACK WRINKLE 



[76099 WASHER.FLAT 
|8_3885 NUT, HEX. 



1030 SCREW, MACHINE 
3438 WASHER, FLAT 
3598 NUT, HEX. 



82415 SPRING 
7002 WASHER.FLAT 
12191 WASHER.LOCK 
183885 NUT, HEX. 



0985 SCREW.MACHINE 
180986 WASHER.LOCK 
134-56 NUT, HEX. 



J76099 WASHER.FLAT 
183885 NUT, HEX, 



PADS, FELT 
(CEMENTED IN POSITION) 
82399 RIGHT 

82401 REAR, LOWER 

82402 REAR, UPPER 
62403 FRONT 
83421 LEFT REAR, LARGE 
III654LEFT FRONT.SMALL 



BPC200 COVER - SLACK WRINKLE 
Figure SSB. Cover assembly, parts identification. 



TM22I5-234 
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34-66 NUT HEX 
3640 WASHER, LOCK 
(03-27 WASHER, FLAT 
( 4 PLACES ) 

74637 SPRING 



74894 PLATE, INSTRUCTION 
33-270 SCREW, MACHINE 
34-11 NUT, HEX 



8S877 LACING 




83885 NUT, HEX 
2191 WASHER.LOCK 
76099 WASHER, FLAT 
( 7 PLACES) 



82728 PLATE.INSTRUCTION 
•270SCREW,MAChlNE 
II HUT, HEX 



82729 PLATE, INSTRUCTION 
33-270 SCREW, MACHINE 
34-11 NUT, HEX 






115706 PLATE, COVER FRONT - BLACK WRINKLE 



114240 PLATE, COPYHOLDERL 
BLACK WRINKLE ) 



94617 SPACER - 



1291 SCREW, MACHINE - 



® 



sfU™-,**-™™-*.* 8 * 




0920 ROD, LINE GUIDE 
111329 GUIDE, LINE 



2191 WASHER.LOCK 
3598 NUT, HEX 



115700 COPYHOLDER ASSEMBLY 6"- BLACK WRINKLE 



110757 FOOT, MOUNTING 




91863 PAD, FELT 



^ 



XRT200 TABLE - BLACK WRINKLE 
Figure 338. Cover front plate, copyholder, and teletypewriter table, parl$ identification. 
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99852 NUT, KNURLED 
99840 SCREW, MACHINE 
78866TERMINAL.LUG 
99845 SCREW.MACHINE 
78867 TERMINAL, LUG 
99862 PLATE, RETAINER 



99862 PLATE, RETAINER 



78853 INSULATOR.PLATE 



99638 SCREW.MACHINE 



99859 BRACKET 



78860 MAGNET 



78862 COVER 

99845 SCREW.MACHINE 

I2I547INSULAT0R.WASHER 
78887 COVER 



99842 SCREW.MACHINE 



2191 WASHER, LOCK 

117903 TERMINAL.STUO 

117904 NUT, HEX 
2438 WASHER, FLAT 

121544 POST (.312') ' 
99847 WASHER, FLAT 
3639 WASHER, LOCK 
99846 NUT, HEX 




78868 BRACKET 

99864 SCREW.AOJUSTING 
99845 SCREW.MACHINE 

78869 BRACKET 

99840 SCREW 

94092 SCREW.AOJUSTING 

99857 ARMATURE, RELAY 
99863 BRACKET 

99865 PLATE, SPACER 

99840 SCREW.MACHINE 
99860 BRACKET 

99858 COIL.SOLENOID 

99851 SCREW.MACHINE 
99867 PLATE , RETAINER 

99800 BRACKET 
99845 SCREW.MACHINE 



99839 SCREW.MACHINE 
78872 TERMINAL, LUG 



^ 



121546 BASE 



99843 SCREW.MACHINE 



121545 POST (.250") 
99847 WASHER.FLAT 
3639 WASHER, LOCK 
99846 NUT, HEX 



Figure 337. Line relay, parts identification. 
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103615 CAPACITOR- 4 M.F 

I0Z700 CAPAGITOR-200M.F 

101945 RESISTOR-2000 OHMS 
105398 SCREW. MACHINE 
1 1 1049 INSULATOR, WASHER 
34432 WASHER, FLAT 
98642 WASHER, LOCK 
97492 NUT, HEX 



105567 SCREW, MACHINE 
34432 WASHER, FLAT 
98692 WASHER, LOCK 
97492 NUT, HEX 



105303 BRACKET 



107143 CLAMP 



105040 SCREW, MACHINE 

107398 TERMINAL.LUG 
76281 TERMINAL.LUG 
34432 WASHER, FLAT 
9 8 642 WASHER, LOCK 
97492 NUT, HEX 



105314 TOGGLE, SWITCH 



105307 CORD 



105308 CONNECTOR, PLUG 



101833 SCREW, MACHINE 



105109 NUT, CAP 



101063 FUSE, CARTRIDGE 



89305 SCREW, MACHINE 
2846WASHER.FLAT 
93108 WASHER, LOCK 
3292 NUT, HEX 




fi05040 SCREW, MACHINE 
98642 WASHER, LOCK 
[97492 NUT, HEX 

104755 BRACKET 
105567 SCREW, WACMINE 
98642 WASHER, LOCK 
97492 NUT, HEX 



105313 RECTIFIER.METALLIC 
105310 PANEL, CORD 



106255 SCREW.MACHINE 
34432 WASHER, FLAT 
105414 BUSHING, SPACER 
98642 WASHES, LCCK 
97492 NUT.HEX 
76281 TERMINAL.LUG 



105312 REACTOR.FILTER 
105567 SCREW, MACHINE 
98642 WASHER, LOCK 
97492 NUT, HEX 



105316 COVER 

1187 SCREW.MACHINE 



72481 CONNECTOR, PLUG 
101954 CORD 
I0S306 CORO 

89239 CONNECTOR, PLUG 

1 05311 PANEL. TAP 
I05IIO CLIP 



102701 FUSE, CARTRIOGE 



(WITH BUMPER ) 






r 



Figure 338. Power supply unit, parts identification. 
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119756 CLAMP.CABLE 
87635 SCREW.MACHINE 
7002 WASHER, FLAT 
92260 WASHER, LOCK 
8S885 NUT, HEX 

106255 SCREW.MACHINE" 
105414 COLLAFt.SPACING 
3438 WASHER. FLAT 
98642 WASHER, LOCK 
97492 NUT, HEX 

119757 PLATE, INSULATOR 

125-208 FITTING, DUCT 1 
125-209 NUT.LOCK k 

1 1 2 494 INSULATOR, WASHER J 
105857 BOARD.TERMINAL- 



92260 WASHER, LOCK"! 
83685 NUT.HEX J 

119746 PLATE.INSULATOR 

105567 SCREW.MACHINE" 
3436 WASHER.FLAT 
98642 WASHER, LOCK 
97492 NUT, HEX 

91859 JACK.TELEPHONE 
6347 SCREW, MACHINE 
92260 WASHER. LOCK 

107364 SCREW.MACHINE 



91862 CONNECTOR.RECEPTACLEl 
107365 SCREW.MACHINE J 

72728 CONNECTOR, RECEPTACLE' 
107365 SCREW, MACHINE 




^ 



105851 CABINET 



105206 CONNECTCfl.RECEPTACL 
107363 SCREW.MACHINE 
107357 CABLE (AC) (WITH 
1 11063 TERMINAL. HOOK 
AND 107398 TERMINAL. 
EYELET- LARGE ) 



105058 BOARD.TERMINAL 

119758 PLATE.INSULATOR 
'IIZ495 SCREW.MACHINE 
111049 INSULATOR, WASHER 
3438 WASHER, FLAT 
98642 WASHER.LOCK l> 
,97492 NUT.HEX 
95005 RESISTOR- 250O0HMS 

'|05566 SCREW. MACHINE 
2440 WASHER, LOCK 
T~~ 2846 WASHER, FLAT 
\ 101722 NUT, CAP 




119760 CLAMP 
67635 SCREW.MACHINE 
7002 WASHER.FLAT 
92260 WASHER. LOCK 
83885 NUT.HEX 

119743 GROMMET 



101945 RES1ST0R-20000HMS 
92264 SCREW.MACHINE 
92280 WASHER.LOCK 
7002 WASHER.FLAT 
111049 INSULATOR, WASHER 

JII7302 MOUNTING, JACK 
1107365 SCREW. MACHINE 



77348 CONNECTOR.RECEPTACLE 
[[07365 SCREW, MACHINE 

80542 CONNECTOR.RECEPTACLE 
107366 SCREW.MACHINE 
92260 WASHER, LOCK 
83865 NUT.HEX 



107364 SCREW.MACHINE 
107356 CABLE (DC ) (WITH 
111063 TERMINAL. HOOK; 
11106a TERMINAL EYELET- 
SMALL AND 107398 TER- 
MINAL. EYELET -LARGE I 

TM22IS-238 



Figure SS9. Electrical service unit, parts identification. 
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APPENDIX III 
INTEROPERATION OF BRITISH AND AMERICAN TELETYPEWRITERS 






1 . Introduction 

a. General. Joint military operations involv- 
ing British and American forces in the same gen- 
eral area may require the interconnection of their 
teletypewriter systems. ( The British use the term 
teleprinter rather than teletypewriter.) 

b. Features. The principal features of British 
teleprinter equipment which affect the operation 
of American teletypewriters are described in para- 
graph 2 of this appendix. The changes which 
must be made in the adjustment for operation of 
Teletypewriter TT-5/FG to permit interconnec- 
tion with British teleprinters are discussed in par- 
agraph 3. Teletypewriter TT-6/FG is normally 
used in systems which are not directly intercon- 
nected with British teleprinters. 

2. Features of British Equipment Compared 

With Teletypewriter Set TT-5/FG 

a. Selecting Code. The British teleprinter 
uses the same five-unit start-stop selecting code 
as the American teletypewriters. 

b. Character Differences. There are few dif- 
ferences in the keyboards of the two teletype- 
writers. In the lower case, there are no differences 
and the keys have the same relative position on 
the keyboards. In the upper ease, there are dif- 
ferences in D, F, G, H, J, S, V, and Z operations 
as listed in the following table: 



r 



Lowercase 


Uppercase 


American 


British 


American 


British 


D 


D 


$ 


Who are you 


F 


P 


1 


% 


G 


G 


<fe 


@ 


H 


H 


STOP 


(£) (pound symbol) 


J 


J 


' 


Bell 


S 


S 


Boll 


» 


V 


V 


; 


= 


z 


Z 


" 


— 



o. Printing. American teletypewriters select 
and print each character in the same operating 
cycle. The British teleprinters, however, do not 
print a character until the succeeding one is being 
received, with the result that a character is always 
stored in the teleprinter. The length of the line 
typed by the British teleprinter is 70 characters 
which cannot be changed ; therefore, the change 
must be made in the American teletypewriter. 

d. Transmitting. The teleprinter ordinarily 
transmits polar impulses instead of the neutral 
impulses transmitted by Teletypewriter TT- 
5/FG. Teleprinters are equipped with an auto- 
matic send-receive mechanism. When any key- 
board key is depressed the circuit is put in the 
transmitting position, and as soon as the character 
has been sent the circuit returns automatically to 
receiving position. Therefore, the machine is 
always in the receiving position except when a 
key is depressed. 

e. Answer-Back Feature. Some teleprinters 
are equipped with a special answer-back feature. 
When the upper case D is operated, the teleprinter 
receiving it automatically sends back its code 
station call. 

/. Signal Bell. A signal bell is not standard 
equipment on the British teleprinter. However, 
an attachment can be added to the teleprinter so 
that when upper case J is operated a contact is 
closed to operate an external signal bell. 

g. Motor Control. The British teleprinters 
are not designed for remote electrical motor con- 
trol. These teleprinters have a timing device 
which, when the line remains marking for a period 
of approximately 90 seconds, automatically stops 
the motor. To restart the motor it is necessary 
to open the line. 

h. Speed Differences. 

(1) Normal American speed. American 
equipment normally operates at 368.1 
opm. This is equivalent to approxi- 
mately 61 wpm. The length of the sig- 
naling code for each character is 7.42 
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units in which the start and five selecting 
impulses are each 1 unit in length, while 
the stop impulse is 1.42 units in length. 

(2) Normal British speed. The teleprinter 
motor is a 24-volt d-c governed shunt 
motor designed to operate at 3,000 rpm 
and does not have provision for easily 
adjusting the speed to 2,740 rpm. corre- 
sponding to the normal American speed 

of operation. British teleprinters nor- 
mally operate at 400 opm or approxi- 
mately 67 wpm. The length of the signal- 
ing code for each character is 7.50 units in 
which the start and five selecting im- 
pulses are each 1 unit in length, while 
the stop impulse is 1.50 units in length. 

(3) Summary. Since the British speed is 
400 opm, it is necessary to adjust the 
American equipment to operate at 404 
opm, in order to correct for the differences 
in length of the character signaling codes. 
Thus, if the British equipment trans- 
mits 7.5 unit characters at the rate of 400 
opm, it will be necessary for the Ameri- 
can equipment to transmit 7.42 unit 
characters at the rate of 404 opm. 

3. Changes Necessary in Teletypewriter 
TT-5/FG 

Note. The information in this paragraph contains 
only the necessary mechanical changes needed to modify 
the American teletypewriter for lutcropcratlon with Brit- 
ish teleprinters. See the related teletypewriter set or sys- 



tem manual for information on installation and operation 
of American and British equipment connected in the same 
teletypewriter system. No Internal electrical changes 
are involved. 

a. Speed. It is necessary that all machines in 
a network bo adjusted to an equivalent number of 
opm. The American machine must be speeded up 
to 404 opm by increasing the motor speed. A 
speed indicator vibrating at 96.19 vps (vibrations 
per second) is used for this adjustment. The pro- 
cedure for adjusting to the new speed is the same 
as that used with the regular tuning fork. See 
paragraph 22b for instructions on adjusting the 
motor speed. 

Hole. When the speed of American equipment (368 
opui) is increased to operate with British Creed equip- 
ment (404 opm), it may be desirable to increase the ten- 
sion of the armature spring on the teletypewriter receiv- 
ing mechanism by approximately */* ounce, if such 
increased tension results In Improved operating margins. 

o. Length or Typed Lure. It is also necessary 
to change the number of characters per line on 
the American machine to correspond to the British 
line of 70 characters. This is done by resetting 
the right margin adjusting screw. A correspond- 
ing adjustment must be made on the end-of-lino 
indicating bell, so that it will ring on the 64th 
character. 

c. Unsiiift-on-Space Feature. The unshift- 
on-space feature (par. 103) of the American tele- 
typewriter must be made inoperative as the Brit- 
ish machines are not equipped with such a feature. 
This concludes all of the mechanical changes nec- 
essary for interoperation. 
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KEYBOARDS 


SIGNAL CODE 


LOWER CASE 


UPPER 


CASE 


1 


2 


3 


4 


5 


AMERICAN 


BRITISH 


AMERICAN 


BRITISH 












A 


A 


_ 














B 


B 


■? 


■? 












C 


C 


: 


• 












D 


D 


$ 


WHO ARC 111 
YOU 












E 


E 


3 


3 












F 


F 


i 


% 












G 


G 


cfi 


cs> 












1 


H 

1 


STOP 
8 


8 












J 


J 


/ 


BELL "' 




mi 


— 






K 

L 


K 

L 


( 


C 
) 












M 

N 


M 
N 


^ 


s 












O 


O 


9 


9 










P 


P 


















(X 
R 


Q 
R 


1 
4 


1 
4 












S 


S 


BELL 














T 


T 


5 


5 












U 


U 


7 


7 












V 

w 


V 

w 


2 


2 


— 








_ 


Y 


Y 


/ 

6 


/ 

6 


^ 








■■ 


Z 


Z 


" 


+ 












UNE 
FEED 


LINE 
reco 


LINE 
fEED 


LINE 
FEED 












CAR. RET. 


CAR . RET. 


CAR. RET. 


CAR. RET. 












FIOS. 


FIGS 


FIGS. 


FIGS. 












LTRS. 


LTRS. 


LTRS. 


LTRS. 












SlfcCE 


5PACC 


S»CE 


SWCE 





















<l> HOT USED ON BRITISH ARMT FIELD MACHINES. USED ON O.T.N- IN GREAT BRITAIN. 

(2) NOT USED 8Y BRITISH ARMY. Tt 

figure 840. Differences between American and British keyboards. 
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GLOSSARY 
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The following glossary contains explanations 

of the technical terms used in this manual : 

Battery — The term "battery" is normally used 
when referring to a group of dry cells or storage 
cells. In teletypewriter communication, it is 
common usage to refer to any d-e source used 
in the production of teletypewriter signals as 
battery. 

Bias — The effect, on the length of telegraph sig- 
nals, produced by the electrical characteristics 
of the line and equipment. If the received sig- 
nal is longer than the signal sent, the distortion 
is called marking bias; if the received signal is 
shorter than the signal sent, the distortion is 
called spacing bias. 

Capacitor — A device for inserting the property of 
capacitance into a circuit; two or more conduc- 
tors separated by a dielectric. 

Function — The term "function" refers to an oper- 
ation performed by a teletypewriter such as 
carriage return, line feed, figures (shift) , letters 
(shift), motor stop, bell, etc., that normally is 
not associated with a printed character. 

Fuse — A wire, bar, or strip of fusible metal in- 
serted as a safety device in an electric circuit. 
When the current increases beyond the rated 
value of the fuse, the metal melts and thus the 
circuit is broken. 

Fusetron — A fuse equipped with an overload 
feature. A fusetron will take a starting load 
up to 50 percent in excess of the rated value for 
a short period before blowing. The fusetron 
has a base connection similar to that of a fuse. 

Governor — An automatic attachment to a motor 
for controlling the speed of rotation. 

Ground — The contact of a conductor with the 
earth; also the earth when used as a return 
conductor. 



Jack— A receptacle which, in combination with 
a P lu gi provides a device by means of which 
connections readily can be made in electrical 
circuits. 

Key— A hand-operated device for the rapid open- 
ing and closing of a circuit or circuits. 

Mark and space impulses— In neutral operation 
the term mark impulse refers to the closed cir- 
cuit signal and the term space impulse refers 
to the open circuit signal. In other than neu- 
tral operation, the term mark impulse is applied 
to the circuit condition which produces the same 
result in the terminal equipment that a mark 
impulse produces in neutral operation. Simi- 
larly, the term space impulse is applied to the 
circuit condition which produces the same re- 
sult in the terminal equipment that a space 
impulse produces in neutral operation. 

Neutral operation — The term neutral operation 
refers to the system whereby marking signals 
are formed by current impulses of one polarity, 
either positive or negative, and spacing signals 
are formed by reducing the current to zero or 
nearly zero. 

Operations per minute — The term operations per 
minute refers to the number of functions per- 
formed or characters printed per minute. The 
equipment goes through one complete cycle of 
operation for each function performed or char- 
acter printed. 

Polar operation — The term polar operation refers 
to the system whereby marking signals arc 
formed by current impulses of one polarity and 
spacing signals by current impulses of equal 
magnitude but. opposite polarity. 

Rectifier — A device for changing ac to dc. 
Space impulse — See "mark impulse." 
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Paraorap\ 

Adapter plate, type-bar guide, adjustment- 244 

Additional tools — 121 

Adjustable ribbon lock-out detent spring 

adjustment 237 

Adjustments: 

Armature 415 

Contact springs 416 

Locking lever spring tension 268 

Locking wedge 267 

Stops 266 

Bail-can unit friction clutch torque-- 376 

Blank function-lever spring tension _ - 350 

Blocking plate 254 

Break-lever adjusting plate 422 

Brush spring: 

Plato bracket 403 

Pressure 404 

Carriage guide screws 349 

Carriage-return: 

Clutch spring 345 

Eccentric screw 338 

Function-lever spring 343 

Latch-bar: 

T.ntch 337 

Shims 336 

Look-bar-. 340 

Operating-lever: 

Spring tension 344 

Stop screw 341 

Reset bar spring 342 

Spring: 

Drum 354 

Tension 339 

Carriage support and pull-bar bail 

plunger rollers — 351 

Clutch throw-out lever eccentric 390 

Code bars and bell cranks 350 

Contact screw 417 

Control relay.. — 427 

Dash-pot: 

Lever spring tension 346 

Vent screw 377 

FIGS stop screw 290 

Function: 

Bail blade 294 

Lever bail (two-piece) 253 

Governor: 

Adjusting bracket 405 

Shims 407 

Speed adjusting: 

Lever stop plate 406 

Wheel friction washer 401 



INDEX 



Past 
234 
156 



291 
291 
245 
245 
244 
277 
271 
238 
292 

286 
286 
268 

266 
265 
266 

265 
264 
265 

266 
266 
266 

269 
265 

269 
281 
268 
291 
295 

207 
278 
252 

252 
238 

287 
287 

287 
285 



Paragraph 
Adjustments — Continued 

Inner and outer disk contact springs 

of governor 402 

Intermediate lever spring tension 364 

Intermediate pawl eccentric. - 389 

Jack springs, keyboard 412 

Keyboard — 378 

Jack springs 412 

Positions 379 

Keylcvor springs - 395 

Left margin-adjusting screw 369 

Left motor-stop contacts 362 

Left pull-bar spring bracket—- 240 

Lever stop plate, governor 406 

LINE FEED: 

And paper mechanism 301 

Check: 

Lever 312 

Post stop screw 310,311 

Spring tension 313 

Detent: 

Lever 305 

Spring tension 308 

Link turnbuckle 306 

Pawl spring tension 309 

Push-bar spring tension 307 

Line jack springs 411 

Locking: 

Function-lover springs 352 

Lever shaft bracket 381 

Lock-loop: 

Roller - 386 

Spring tension 380 

LTRS stop screw 289 

Magnet bracket 284 

Main shaft: 
Jaw: 

Clutch spring - 248 

Throw-out 246 

Selector cams 245 

Margin adjusting screw-arm spring. . 241 
Margin bell: 

Hammer 327 

Pawl spring 236 

Spring tension 328 

Margin signal bell 374 

Motor: 

Plate 365 

Speed - 225 

Stop - 269 

Backstop screw 272 

Contact lever bracket - 270 






285 
272 
281 
489 
278 
289 
278 
272 
274 
272 
233 
287 



258 
258 
258 

257 
257 
257 
257 
257 
289 

269 
278 

280 
278 
251 
250 



235 
234 
234 
233 

262 
231 
262 
276 

272 
51 
245 
246 
245 

375 






Paragraph 

Adjustments — Continued 
Motor — Continued 
Stop — Continued 

Contact lever spring tension. 277 

Lever eccentric 271 

Lever spring tension 276 

Pawl backstop _ 273 

Release lever eccentric 274 

Unit slip connector springs 410 

Paper: 

Chute springs tension 318 

Fingers 320, 321 

Guides. 324 

Spindle drag spring 355 

Straightener rod springs tension. 323 

Physical checks 15 

Platen: 

Balance spring 297 

Friction assembly 356 

Shaft- _ 302 

Shift stop post 288 

Unit pilot screws 287 

Plunger: 

Guide roller bracket 211 

Roller eccentric mounting stud.. 212 

Polar line relay Ry-30 414 

Pole piece screws.. 418 

Positions of keyboard 379 

Preoperational 22 

Preparation for 207 

Pressure roller: 

Release cams 315 

Shafts and shaft collars 311, 317 258, 

Tension springs 316 

Printing bail 252 

Shaft and right bearing 250 

Spring 259 

Pull-bar: 

Guide 215 

Spring 213 

liangefindcr 1955,285 204, 

Requirements 205 

Ribbon: 
Feed: 

Detent spring 217 

Pawl spring 214 

Shaft bearing plates 210 

Lock-out: 

Bar 372 

Detent spring 237 

Oscillator: 

Lever.. 371 

Lever spring 234 

Reverse: 

Anns yield spring tension... 228 

Bail springs 231 

Pawl springs 230 

Spring and backstop feature. 229 

Shaft, collar, and link 221-226 

Shift lever bracket and 

spring... 233,235 230, 

Spool brackets. 219 

Spool cups 222 



247 
246 
247 
246 
247 



260 
260 
261 
269 
261 
38 

255 
270 
256 
251 
250 

223 
223 
290 
291 
278 
51 
219 

259 
262 
259 
237 
236 
240 

224 
223 
250 
218 



225 
224 
225 

275 
232 

275 
231 

230 
230 
230 
230 
228 

231 
226 
227 



Paragraph 

Adjustments — Continued 

Selector: 

Magnet coil.. 283 

Separator plates 262 

Spring _ 261 

Vanes 257 

Selector armature: 

Bracket 265 

Link 264 

Selector clutch torque 375 

Send-reccive: 

Mechanism plate .- 360 

Reset lever down-stop, lower-ad- 
justing, and upper-adjusting 

screws 366-368 

Stop-lever plate 421 

T-levcr friction washer 357 

Shift detent: 

Spring tension 299 

Shift mechanism 286 

Signal bell: 

Function-lever spring tension 335 

Hammer: 

Backstop 332 

Spring tension 329 

Latch-bar: 

Latch 331 

Shims.. 330 

Operating-lever spring tension.. 333 

Reset bar spring tension 334 

Single-double line feed detent 303 

Sixth vane 255 

Detent spring 353 

Extension springs 256 

Spacing: 

Escapement pawl operating 

arm— 325, 326 

Rack 351 

Shaft lower bearing bracket 249 

Stop-lever bracket 347 

Spring, function bail 258 

Stop-lever eccentric screw 279 

Stop lug 423 

Synchronous motor 409 

Torque, space clutch 373 

Transmitting: 

Cam cylinder end play 394 

Contactgap 382 

Contact spring pressure 383 

Shaft clutch and spring com- 
pression 384, 385 

Trip-latch spring compression 281 

Trip-off: 

Eccentric and spring 391, 393 

Stop plate 388 

Type-bar: 

Backstop. - 232 

Guide adapter plate 244 

Typing unit slip-connection spring... 413 

Universal: 

Bar pilot screws 387 

Function-lever spring tension — 358 
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241 
241 
239 

243 

242 
277 



274 
292 
270 

255 
250 



263 
26" 

263 
263 
263 
263 
256 
238 
269 
238 



261 
269 
236 
267 
271 
248 
293 
288 
276 

282 
279 
279 

279 
249 

281, 282 
280 

230 
234 
291 

280 
271 
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Paragraph 

^~~ Adjustments — Continued 

Vertical ribbon-feed sbaft: 

Spring ." 218, 223 

Spur gears 221 

Alineinent of motor pillion and main shaft 

gear 2106 (2) 

Applying grease 41a 

Armature: 

Adjustment 415 

Bearings, replacing 174 

Contact springs, alineinent 410 

Locking lever spring tension and 

wedge adjustment 207, 208 

Motor, repair 170 

Stops, adjustment 266 

Trip-off eccentric screw adjustment-. 282 

Arrangements for grounding ' 19 

Assembly and installation 13 

llase .- 13c 

Keyboard-transmitter 13/ 

Motor unit 13d 

Kcctificr power unit 136 

Typing unit 13c 

Backstop: 

Adjustment: 

Motor stop pawl 273 

Type-bar 232 

Bail, function : 

Cam unit friction torque adjustment- 376 

Detailed functioning 95 

Function lever (two-piece) adjust- 
ment 253 

Printing, adjusting 252 

Bars: 

Code, removal 196a 

Detailed functioning: 

Selector 72 

Universal 73 

Itibbon lockout, adjustment 372 

Base: 

Detailed functioning 115 

Installation 13c 

Lubrication 43a 

Maintenance, preventive 51 

Mechanical repairs 1986 

Itcpairs — 198 

Basic teletypewriter circuits 86 

Bearings, motor, bind 153d 

Bell: 

Margin signal 89, 374 

Cranks and code bars, adjustment... 350 

Signal, detailed functioning 107 

Bias, relay, circuit 1106 

Blade, function bail, adjustment 294 

Blank function: 

Detailed functioning 110 

Lever spring, adjustment 359 

Blocking plate, adjustment 254 

Bracket: 

Adjustment: 

Brush spring plato 403 

Governor adjusting 405 



220, 227 
226 

221 
70 

291 
189 
291 

245 
187 
244 
249 
40 
29 
29 
31 
29 
29 



246 

230 



277 
120 



209 
237 



106 
106 
275 

145 
29 
71 
92 

207 

207 
19 

177 

121, 276 
268 
134 
146 
252 

139 
271 
269 



Paragraph 

Bracket — Continued 

Adjustment — Continued 

Left pull-bar spring 240 

Locking-lever shaft 381 

Magnet 284 

Motor-stop lever 270 

Hibbon-rcvcrse shift lever 233 

Ribbon-spool 219 

Break-lever ad justing plate 422 

Brushes: 

Center contact, repair, replacement.- 182 
Motor: 

Adjustment 408 

Replacement 172 

Surfacing, installing 173 

Cable and cords, preventive maintenance.. 57 
Cam: 

Detailed functioning: 

Locking 83 

Lock-loop 76 

Start-stop 75 

SIoovo and clutches, replacing 187 

Capacitors, testing 146c 

Carriage: 

Guide screws, adjustment 349 

Return : 

Clutch spring compression 345 

Function, detailed functioning 98 

Function-lever spring tension 

adjustment 343 

Latch-bar: 

Latch adjustment 337 

Latch shims adjustment 336 

Lockbftr: 

Adjustment 340 

Latch eccentric screw 338 

Latch spring tension .. . 339 
Operating lever: 
Adjustment: 

Spring tension 344 

Stop screw 341 

Reset bar spring tension 342 

Spring drum 354 

Support and pull-bar plungers rollers 

adjustment 242 

Type-bar, preventive maintenance 54 

Casting repairs 2026 

Center contact governor brushes, repair 

and replacement 182 

Changes for intcropcration of British and 

American teletypewriters App. Ill 

Characteristics: 

Teletypewriters TT-5/FG and TT- 

0/FG-. 5 

Control 5ii 

General . 5a 

Operating features 5e 

Receiving 56 

Synchronization (timing) 5a 

Transmitting 5c 

Utilization 5/ 



233 
278 
250 
245 
230 
226 
292 



188 
95 



112 
107 
107 
196 
171 



266 

128 



265 
264 

265 
265 
265 



266 
266 
266 
269 
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3 
6 
4 
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Paragraph Page 

Characters per line- --- 276 59 

Charta: 

Sequence, keyboard functioning 77 108 

Trouble-shooting 128-145 162 

Checking: 

And adjusting motor speed. — 226 46 

Electrical parts 156 38 

Mechanical parts— 15a 38 

Operation and adjustments 22 51 

Protection - --- --- 1W 38 

Supplies - l 5 " 38 

Voltage, with Test Unit 1-236 147 172 

Checklist: 

Equipment performance - 33 63 

Preventivo maintenance — 62 97 

Circuits: 

Continuity, testing.. - 147,149 172,174 

Electrical, detailed functioning 113 141 

Line..- - 8,116c 19,147 

Line-up, completing 24 57 

Miscellaneous: 

Line relay filter 119a 151 

Remote motor control 119d 161 

Sending contact filter unit 119c 151 

Spark killing — 1196 151 

Motor — "7 150 

Relay bias.— - - "«& i46 

Selector: 

Magnet - - "6d "9 

Shunt- - - 116« I 50 

Table.. - — — 1" m 

Teletypewriter, basic — - 86 19 

Cleaning: 

Commutator— 170e 187 

Governor contact disks— 181 >95 

Instructions for motor, special 169 187 

Materials, special— - 163a 183 

Motor 169 187 

Platen — 19* 204 

Preventive maintenance techniques-- 46 89 

Procedures, special 163 183 

Climatic conditions, operation 36 66 

Clutch: 

Carriage-return, spring compression.. 345 266 
Throw-out: 

Lever eccentric adjustment. 390 281 

Lever spring tension 392 281 

Main shaft, detailed func- 
tioning 69 103 

Code bars: 

And bell cranks adjustment 350 208 

Removal - - 196a 204 

Collars: 

Adjustment: 

Ribbon-reverse shaft 225 228 

Prcssure-roller-release shaft 314 258 

Commutators: 

Bar separators, undercutting— - 171 187 

Cleaning- - - — - "0e 187 

Refinishing 1 7 1° 187 

Resurfacing -- --- I 71 If 7 

Completing circuit line-up 24 57 
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Paragraph 
Components: 

Parts and packing data 4 

Removal :.-... 2076 

Compression, carriage-return clutch spring. 345 

Connections line and other equipment 8, 18, 

216 
Contact disks: 

Governor, inspection 181 

Repair 179 

Contacts: 

Electrical, replacing 189 

Governor, alincment and squareness. . 400 

Left motor stop, adjustment 362 

Points, repair 179 

Upper lever spring tension 424 

Screws, adjustment 417 

Continuity, circuit, tests 149 

Control: 

Characteristics of Teletypewriters 

TT-5/FG and TT-6/FG 5 

Relay: 

Adjustment 427 

Detailed functioning 118 

Cords and cables, preventive maintenance 57 
Cover: 

Description 6a 

Installation— - 14c 

Repair - 203j 

Replacing - 166« 

Typing unit, preventive maintenance. 48a 

Crank, bell, mounting 238 

Cups, ribbon spool, adjustment 222 

Cut-out lever, unshift-on-spaco 295 

Cyole, overlap of soleoting and printing 

(or function) — -- 93 

Dash-pot: 

Adjustment: 

Lever spring tension 346 

Vent screw 377 

Data: 

Packing: 

Domestio shipment 4c 

Export shipmont 46 

D-c circuits, testing 148c 

Definition of preventive maintenance 46 

Demolition notice 444 

Description : 

Cover - 60 

Preventivo maintenance techniques — 46 
Teletypewriters TT-5/FG and TT- 

6/FG. - - - 6 

Detailed functioning: 

Base U 5 

Blank function (keyboard-transmitter 

locking mechanism) HO 

Carriage return 98 

Control relay H8 

Electrical circuits (general) 113 

Electrical operation - 66 

Figures (shift) - 99 

Function: 

Bail — 95 

Suppression 97 
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219 
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19, 40, 

46 

195 
195 

197 
284 
272 
195 
294 
291 
174 
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161 
95 



214 
186 
90 
232 
227 
254 
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278 
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172 

89 

318 
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145 

139 
12S 
151 
141 
99 
130 
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Detailed functioning — Continued 

General theory of operation 

Governor 

Keyboard 

Letters (unshift) 

Line feed _ 

Locking: 

Cam and locking levor 

Function lever 

Lock-loop cam 

Main: 

Shaft 

Shaft clutch throw-out lever 

Margin signal bell 

Mechanical: 

Motor atop 108 

Operation 66c 

Miscellaneous circuits: 

Line relay filter n9 a 

Remote motor control llOrf 

Sending contact filter unit 1 19c 

Spark killing circuits H96 

Motor: 

Circuit... i,7 

Unit ... 67 

Operation of functions 94 

Orientation of selecting mechanism 

(rangefinder).. SI 

Overlap of selecting cycle and print- 
ing (or function) cycle 93 

Paper feeding \qq 

Polar: 

Neutral key 1H 

Relay: 

Line circuit ngc 

Iielfty bias circuit 1166 

Selector magnet: 

Circuits U6d 

Shunt circuit __ llCe 

Printing.. _ 85 

Rectifier: 

Rec-10 120!i 

Rec-29 __ 120a 

Ribbon: 

Feed mechanism 90 

Lockout 112 

Oscillator mechanism 92 

Reverse moehanism 91 

Selector: 

Bars _ 72 

Unit... go 

SEND REC BREAK koy.. 109 

Sequence chart for keyboard func- 
tioning _ 77 

Signal bell 107 

Single-double lino feed 106 

Sixth vane iQl 

Space repeat 78 

Spacing 88 

Function 102 

Start-stop cam 75 



Paragraph 
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66 


99 


68 


101 


70 


104 


100 


130 


104 


131 


83 


112 


87 . 


116 


76 


107 


69 


103 


84 


114 


89 


121 



151 
151 
151 
151 

ISO 
101 
126 



124 
134 



147 
110 

149 
150 
114 

152 
152 

123 
141 
124 
123 

106 
109 
189 

108 
134 
132 
130 
108 
116 
130 
107 



J'araorapk Page 
Detailed functioning — Continued 

Table - 114 141 

A-c circuits H4 C 144 

Do circuits- ... H4 d j 45 

Transmitting-cam sleeve 71 105 

Type: 

Bar carriage printing mechanism. 86 115 

Unit 79 109 

Universal bar 73 106 

TJnshift-on-space 103 130 

Vertical locking levers 74 iqq 

Details of requirements and procedures. . 200 218 

Adjustments 2 06e 219 

Preparation __ 2 06o 218 

Requirements. 2066 218 

Differences between models.. 7 1^ 

Disassembly: 

Governor 177 103 

Motor - - 168 186 

Preparation _ i 02 i 8 i 

Type-bar carriage _ _ 196 204 

Typing unit subassemblies 191 193 

Disks, governor contact, inspection, clean- 
ing, repair. „ isi 195 

Domestic shipment, packing data 4c 2 

Dr y im 3 - 1636 183 

Dustproofing. _ isd 8g 

Eccentric: 

Intermediate pawl, adjustment 389 281 

Motor-stop lever, adjustment 271 246 

Electrical: 

Circuits (general), detailed function- 

' n 8- - 113 141 

Contacts, repair 139 107 

Operation, general theory 666 100 

Parts, checks 156 33 

Power troubles, localization.. 148 172 

Receive circuit: 
Locating: 

°P ens - 1516 175 

Shorts i 5Ic 175 

Send circuit: 
Locating: 

Opens 1506 174 

Shorts 150c 175 

Repairs 198c 2 07 

Service assembly 6ft 15 

Trouble.... '".".'.'.'. 153 176 

Localization... 146,147 169,172 

Emergency: 

Operation. 35 60 

Repairs 2 02 208 

Tests.... 204 215 

Equipment: 

Connections 18,21 40,46 

Functioning 10 21 

Performance checklist _ 32 62 

Removing from service 25 53 

Table qj u 

Unsatisfactory report 2 1 

Establishing grounds.. 195 40 
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Paragraph Pace 

Example of selector unit operation.. 82 112 

Export shipment packing data 46 2 

Exterior, teletypewriter (equipment in 

service) preventive maintenance 48 00 

Features: 

Intcroperotion of British and Ameri- 
can equipment App. Ill 371 

Operating 5e, 26 4,58 

Feed, line, detailed functioning 104 131 

FIGS: 

And I.THS shift adjustment 296 255 

LTES, and LINE-FEED function- 
lever spring tensions 291 252 

Push-ban spring tension. 300 256 

Shift function, detailed functioning.. 99 130 

Filling: 

Grease gun 41a 70 

Oiler 416 70 

Final tests and adjustments 204 215 

Fixed pivot points 207e 219 

Forms and "records 2 1 

Friotion washer, governor speed-adjusting 

wheel adjustment 401 285 

Function bail: 

Blade adjustment 294 252 

Detailed functioning 95 127 

Spring adjustment 258 239 

Functioning. {See detailed functioning.) 

Function lever spring tensions for FIGS, 

LTRS, and LINE FEED 291 252 

General: 

Functioning of equipment 10 21 

Reassembly procedures 165 184 

Recovery and repair information 203 210 

Theory of operation 66 99 

Glossary „ App. IV 374 

Governor: 

Adjusting bracket, adjustment 405 287 

Brush spring: 

Plate bracket adjustment 403 286 

Pressure adjustment 404 286 

Contact: 

Alinement and squareness 400 284 

Disks, inspection, cleaning, and 

repair 181 195 

Points repair 179 195 

Detailed functioning 68 101 

Disassembly 177 193 

Inner and outer disk contact springs 

adjustment 402 285 

Reassembly 180 195 

Replacing 178 194 

Shims adjustment 407 287 

Speed-adjusting: 

Lever stop plate 406 287 

Wheel friction washer 401 285 

Grease: 

Applying 41a 70 

Gun.'filling.. 41a 70 

Lubricating 41a 70 



Paragraph 
Grounding: 

Facilities 195 

Testing location 148e 

Guides, paper, adjustment 324 

Index to requirements and adjustments — 205 
Inspection: 

Contact disks 181 

Main shaft... 192 

Preventive maintenance 49 

Procedure for major repairs 164 

Installation : 

Base 13c 

Keyboard unit - :. 13/ 

Motor: 

Brushes -- 173 

Unit 13d 

Paper 146 

Rectifier power unit 136, 20c 

Hibbon 14a 

Teletypewriters 11a 

Typing : 

Unit 13e 

Cover and parts 14c 

Instructions: 

Base repairs 198 

Cleaning motor, special 169 

Lubrication 41 

Removing type-bar carriage from 

typing unit- 210d 

Replacing: 

Type-bar 243 

Carriage on typing unit 251 

Instruments 17 

Intermediate: 
Lever: 

Spring tension adjustment 364 

Stop bracket adjustment 363 

Pawl eccentric adjustment 389 

Interoperation of British and American 

telctypcwTiters App. Ill 

Introduction to keyboard repairs 184 

Jack springs adjustment 412 

Key: 

And switches, preventive maintenance 59 

Polar-neutral, functioning 111 

SEND REC BREAK, functioning... 109 

Keyboard: 

Adjustments 378 

Detailed functioning 70 

Jack springs adjustment 412 

Lubrication 436, 43r 

Operating 30 

Positions for adjusting 379 

Preventive maintenance 48c 

Repairs, introduction 184 

Sequence chart for functioning 77 

Koylever springs, adjustment 395 

Kcytops, replacing 186 

Latch: 

Lock bar, carriage-return adjustment- 340 

Eccentric screw adjustment 338 

Spring tension adjustment 339 
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195 
200 

90 
183 

29 
31 

188 
29 
34 
29,42 
33 
24 
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187 
70 



233 
236 
40 



272 
272 
281 

371 

196 



95 
141 
139 

278 

104 

289 

73,74 

62 
278 

90 
196 
108 
282 
190 

265 
265 
265 
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Paragraph 

Loft: 

Margin adjusting screw adjustment-- 369 

Motor -stop contact* adjustment 362 

Pull-bar spring bracketadjustment 240 

Levers: 

Function, position 9G 

Intermediate, spring tension adjust- 
ment 364 

LINE FEED: 

Check, adjustment 312 

Detent, adjustment 305 

Locking: 

Function 87 

Cam 83 

Main shaft clutch throw-out, detailed 

functioning 84 

Unshift-on-spacc cut-out 295 

Vertical locking, detailed functioning. 74 
Line: 

And battery connections 20 

Circuits 8, 116c 

LINE FEED: 
Adjustment: 
Check: 

Lever 312 

Post screw 311 

Screw adjustment 310 

Detailed functioning 104 

Detent lever: 

Adjustment 305 

Spring tension adjustment 308 

Link tumbucklc adjustment 306 

Pawl spring tension adjustment 309 

Push-bar spring tension 307 

Single-double, detailed functioning — 105 

Line jack-springs adjustment 411 

Line relay : 

Filter circuit, detailed functioning 119a 

Repairs - 203i 

Line-up procedure 24 

Line voltage, testing 148a 

List: 

Equipment performance check- 32 

Preventive maintenance check 62 

Localization : 

Electrical power trouble: 
Receive circuit: 
Locating: 

Opens 1516 

Shorts 151c 

Send circuit: 
Locating: 

Opens 1506 

Shorts 150c 

Electrical troubles 147 

Mechanical troubles 152 

Trouble - 127/ 

Local transportation and storage, packing 

dat# 4c 

Location of grounds, testing 148e 



274 
272 
233 

127 

274 

258 
257 

116 
112 

114 
254 

106 

42 
19, 147 
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258 
258 
131 

257 
257 
257 
257 
257 
132 



151 

214 

57 

172 



62 
97 



175 
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174 
175 
172 
176 
161 
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Paragraph l'agt 
Locking: 

Cam and locking lever, detailed func- 
tioning..- 83 112 

Function lever: 

Detailed functioning 87 116 

Spring ad justment 352 269 

Lever: 

Shaft bracket adjustment 381 278 

Vertical, detailed functioning 74 106 

Lock-loop: 

Cam, detailed functioning 76 107 

Roller (adjustable) adjustment 386 280 

Spring tension adjustments 380 278 

Lock-out, ribbon, functioning 112 141 

LTRS and FIGS: 

Function-lever spring tensions 291 252 

Push-bar springs tension 300 256 

Shift adjustment 296 255 

Stop screw adjustment 289 251 

Unshift function, detailed function- 
ing _ 100 130 

Lubricants: 

Grease 41a 70 

Oil 416 70 

Lubrication : 

Keyboard 43c 74 

Motor: 

Bearings 43ff 87 

Unit and base 43a 71 

Teletypewriters 43 71 

Type-bar carriage assembly __ 43d 75 

Typing unit 43e 78 

Detailed instructions 41 70 

Preparation 42 71 

Schedules 40 69 

Magnet: 

Bracketadjustment 284 250 

Selector, circuit— 1164 11 6e 149,150 

Main shaft: 

Binds 153e 177 

Clutch throw-out lever, detailed func- 
tioning 84 114 

Detailed functioning 69 103 

Inspecting 192,193 200,202 

Jaw: 

Adjustment: 

Clutch spring 248 235 

Clutch throw-out lever 

spring -. 247 234 

Throw-out lever 246 234 

Selector cams 245 234 

Removing and inspecting 192 200 

Rci>airing and replacing 193 202 

Maintenance instructions. (See preven- 
tive maintenance.) 

Major repairs, inspection procedure 164 183 

Margin: 

Adjustment: 

Adjusting scrow-arm spring 241 233 

Bell hammer 327 262 

Pawl spring— 236 231 
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'arngra, 
Margin — Continued 

Adjustment — Continued 

Signal bell 374 

Detailed functioning 89 

Spring tension 328 

Materials, cleaning 38, 163 

Measure receiving range 209 

Mechanical: 

Features, recovery, and repair 2036 

Motor stop, detailed functioning 108 

Operation, theory 66c 

Parts, check loo 

Repairs, base 1086 

Troubles, introduction to localization 

of 152 

Mechanism: 

LINE FEED and paper feed adjust- 
ment 301 

Ribbon feed: 

Functioning 90 

Oscillator _ 92 

Reverse 91 

Ra'tohet, removing 106c 

Selecting, detailed functioning 81 

Type-bur carriage printing, function- 
ing- . - 86 

Miscellaneous circuits, detailed function- 
ing __ 119 

Models, differences '__ 7 

Moistureproofing and fungiproofing after 

repairs 45b 

Motor: 

Adjustments 399,'-109 

Armature, replacement or repair 170 

Bearings bind 153<2 

Brushes (governed motor) adjust- 
ment -108 

Circuit, functioning 117 

Cleaning 169 

Disassembly 168 

Instructions, special 169 

Commutators, resurfacing. _ 171 

Governor ... .. 170 

Pinion and main shaft gear ulinemcnt. 2106 

Plate adjustment 365 

Speed: 

Adjusting 20S 

Alternate method of checking 22c 

Checking and adjusting 226 

Rechecking. . _ . 22a' 

Slop: 

Contact lever spring tension ad- 
justment 277 

Function lever spring tension 27S 

Left contacts adjustment 302 

Lever: 

Adjustment: 

Backstop screw. .... 272 

Bracket 270 

Eccentric 271 

Spring tension .. 270 

382 
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121 
262 
69, 183 
220 



151 
15 



283, 288 
187 
177 

287 
150 
187 
186 
187 
187 
100 
221 
272 

210 
52 
51 
53 
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247 
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Paragraph Page 

Motor — Continued 
Stop — Continued 
Pawl: 

Backstop adjustment .. 273 246 

Spring compression 275 247 

Release-lever eccentric adjust- 
ment... 271 217 

Unit: 

Description 6c 10 

Installation and assembly 13d 29 

Repairs . 203s 213 
Slip-connector springs adjust- 
ment— - 410 288 

Mounting: 

Bell crank assembly 238 232 

Unit: 

Teletypewriter motor and key- 
board units on base 210 221 

Keyboard 210c 222 

Motor 210a 221 

Typing 2106 221 

Neutral operation 06 20 

Oil, applying 116 70 

Oiler: 

Filling — 416 70 

Uac -. 416 70 

Opens, locating- 1506, 1516 174,175 

Operating precautions: 

Carriage-return and line feed.. 27c 59 

Characters per line 276 59 

Paper and ribbon 27d til 

Teletypewriter: 

Kmergency operation 35 66 

Koyboard. 306 02 

Operator's maintenance 30c 62 

Under adverse conditions 36 66 

Tests, local. 23 55 

Operation : 

Checks and adjustments ._ 22 51 

Controls 16 40 

Electrical, detailed functioning 666 90 

Emergency ... 35 66 
Features: 

Function keys. 266 50 

General theory 66a 99 

Margin adjustment . 26c 50 

Polar 9c 21. 

Selector unit 82 112 

Types 9 19 

Orientation of selecting mechanism 

(rangefinder), detailed functioning. SI ill 

Overhauls, major, frequency 1646 183 

Overlap of select ing cycle and printing 

(or function) cycle 93 124 

Packing data: 

Local transportation and storage . 4c 3 

Painting and rust proofing 44 88 

Shipment: 

Domestic 4c, 132 ' 3. 305 

Export 46 2 
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Paragraph 

Pallets, type-bar, repair 197c 

Paper: 

Adjustments: 

Chute 319 

Spring tension 318 

Fingers 320 

Guides 324 

Spindle drag spring. 355 

Feeding 106 

Installation - - 116 

Straightcncr-rod stops and springs 

tension 322, 323 

Parts, component, packing 4 

Pawl, intermediate, eccentric, adjustment- 389 

Performance, equipment, checklist 33 

Pilot screws, universal bar, adjustment... 387 

Pivot points, fixed.. 207c 

Plate: 

Adjustment: 

Blocking — 254 

Break lever 422 

Governor speed adjusting lever 

stop - -- 406 

Motor „ 365 

Ribbon-feed shaft bearing 216 

Platen: 

Adjustment: 

Friction assembly i 356 

Shaft- 302 

Shift stop post 288 

Unit pilot screws 287 

Assembly: 

Cleaning 194c 

Reassembly — 194/ 

Removal 1946 

Repair, pressure rollers 194d 

Balance spring tension 297 

Plunger: 

Adjustment: 

Guide roller bracket 211 

Roller eccentric mounting stud. _ 212 
Points: 

Contact, replacing and repairing... 178, 179 

I'lvot, fixed 207e 

Polar: 

Line relay lty-30 adjustment 414 

Neutral key, functioning 111 

Operation 9c 

Relay (including keyboard-transmit- 
ter contacts and typing unit), de- 
tailed functioning 116 

Pole-piece screws adjustment - 418 

Position: 

Function levers 96 

Keyboard, for adjusting 379 

Power: 

Connections - 20 

Source, checking 10tf, 206 

Trouble, localization — 148 

Unit: 

Preventive maintenance 48,56 

Rectifier, installation 136, lOd 
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260 
260 
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269 
134 
34 
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281 

63 

280 
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238 
292 

287 
272 
225 



270 
256 
251 
250 

204 
204 
204 
204 
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194, 195 
219 



290 
141 



146 

291 

127 
278 

42 

23,42 

172 

90,94 
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Paragraph 

Precautions, operating 27 

Preoperational adjustments 22 

Preparation: 

Checking and adjusting 207 

Disassembly 162 

Lubrication 42 

Pressure-roller-releasc : 
Adjustment: 

Cams 315 

Lever shafts 317 

Shaft collars 314 

Tension springs 316 

Repairs -- I94rf 

Preventive maintenance: 

Defi nition 46 

Inspection _ 49 

Procedure: 

Base 51 

Checklist 61 

Cords, cables, and wiring 57 

Introduction 47 

Keyboard -- 48c 

Keyboard and t ransmitter 55 

Keys and switches 5!) 

Motor unit 52 

Preparation for preventive main- 
tenance inspection (equipment 

out of service) 49 

Ucctifier power unit 56 

Schedules and records 60 

Table: 

Teletypewriter: 

Exterior (equipment in 

service) 48 

Table 50 

Terminal boards and slip connec- 
tors— 58 

Tools and materials 37, 38 

Type-bar carriage 54 

Typing unit: 

Cover. _ 48a 

Less type-bar carriage 53 

Printing: 
Bail: 

Ad just men t 252 

Assembly, removal-- 191 

Detailed functioning 85 

Pull-bar: 

Adjustment: 

Guide -.-- 215 

Left spring bracket 240 

Spring 213 

Bail plunger, removal 196c 

Removal - 1966 

Repair - 197 

Purpose and use of equipment perform- 
ance checklist 32 

Push bars, FIGS and LTRS spring ten- 
sion - - 300 

Procedure: 

Cleaning, special -- 163 

Line-up — 24 
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Paraqraiih Page 
Procedure — Continued 

Majorrepairs 164 183 

Preventive maintenance -, 40 89 

Reassembly . 105 184 

Removing equipment from service 25 5S 

Testing : 146 169 

Range: 

Finder: 

Adjustment -.. 285 250 

Orientation. ... SI 111 

Removal - 11)1 198 

Replacing 1955 204 

Setting 22? 53 

Receiving, measure 200 220 

Reassembling: 

Governor. 180 105 

Type-bar carriage parts _ _ 197'/ 200 

Typing unit subassemblies 105 201 

Reassembly: 

Motor.. 175 190 

Platen 194 204 

Preparation for. 175a 190 

Procedure, general 165 184 

Receiving: 

And transmitting 105 21 

Characteristics of teletypewriter 55 3 

Records and schedules, prescntive main- 
tenance 00 90 

Recovery and repair requirements 203 210 

Base unit 203A 214 

Covers 203/ 214 

Klectrical features 203r 211 

General 203a 210 

Keyboard 203/ 212 

Line relay 203t 214 

Marking 203d 211 

Mechanical features 2035 2 1 1 

Motor unit 2030 213 

Rectifier 203/ 215 

Table - - 203A- 215 

Typing unit 203e 211 

Rectifier: 

Power unit: 

Electrical repair 200c 207 

Installation and assembly 135, 20c 29, 42 

Mechanical repair 2005 207 

Preventive maintenance 48</, 56 90,94 

Repair 200 207 

Replacing 200 207 

Rectifiers 2031 215 

Relay 6d 10 

Bias, circuit -- -- 1166 146 

Control: 

Adjustment..- 427 295 

Connection 16 40 

Detailed functioning 118 151 

Jack contact: 
Adjustment: 

Gaps 419 292 

420 292 
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Paragraph Page 
Relay — Continued 

Polar (including keyboard-transmitter 

and typing unit contacts) 110 140 

Ry-30, "adjustment 414 290 

Release cams adjustment, pressure roller,. 315 259 
Remote motor control circuit, detailed 

functioning 1 19</ 151 

Removal: 

Assemblies and units from associated 

components 2076 219 

Ball cam unit _ 192 200 

Code bars 196a 204 

Equipment from service 25a 58 

Main shaft.. 192 200 

From typing unit 192 200 

Parts 192 200 

Motor-stop bracket assembly 1916 198 

Platen 1946 198 

Printing-bail assembly.-. 191c 108 

Pull-bar bail plunger _ 196c 198 

Pull bars and type bars 1966 198 

Rangcfinder assembly 191a 198 

Ribbon-feed ratchet mechanism 196c 200 

Ribbon-oscillator mechanism 196d 200 

Selector assembly 191c 19S 

Spacing: 

Escapement ratohet 192c (3) 202 

Shaft -. 191/ 200 

Type-bar carriage from the typing 

unit, instructions for 2 1 0d 223 

Type-bars --- 10G6 201 

Typing unit subassemblies 191 198 

Repair and adjustment procedure 04 99 

Removing rough or shiny surfaces on 

platen 194o 204 

Repairs: 

Base, instruction for _ 198 207 

Bysoldering _.. 202d 209 

Castings 2026 208 

Center contact governor brushes 182 195 

Contact points 179 195 

Electrical: 

Boso 108 207 

Contacts on keyboard-trans- 
mitter 189 197 

Emergency 202 208 

Inspection, procedure for 164 183 

General information 159 ISO 

Governor: 
Contact: 

Disks - 181 105 

Points 179 195 

Introduction - 176 190 

Index 160 181 

Keyboard, introduction 1S4 196 

Main shaft — 193 202 

Mechanical, base 1986 207 

Motor: 

Armature 170 187 

Disassembly. .- 168 186 

Units, introduction 167 186 

Platen assembly 194 204 
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Repairs- — Continued 

Pressure rollers 194'f 

rl'ull bars 197 

Rectifier power unit - 200 

Adjustments 200</ 

Electrical 200c 

Mechanical 2006 

Stripped threads.. 202c 

Table. 1 99 

Transmitting contacts 188 

Type-bar pallets 197c 

Type bars 197 

Typing unit, introduction 190 

Repeat-space: 

Detailed functioning 78 

Rod adjustment 396 

Bracket 397 

Spring tension 398 

- Replacing: 

-~* Armature bearings 171 

Assemblies and units 2076 

£ Cam sleeve and clutches __ 187 

Center contact governor brushes 182 

Cover ({Deluding the copyholder) 166e 

Electrical contacts on keyboard-trans- 

•mitter 189 

Governor contact points 178 

Keyboard-transmitter 166<f 

Keytops _ 180 

Main shaft _ 193 

'^ Moto- 

Armaturc __ 170 

Brushes 172 

Unit 166 

Principal units 106 

Pull bars 197 

Rangefindcr assembly 1956 

Rectifier power unit,. 200 

Transmitter shaft: 

Cam sleeve and clutches 187 

Driven gear 185 

Transmitting contacts 188 

Type bar. 1976 

Type-bar carriage on the typing unit. 251 

Typing unit 166 

Cover _ 166 

-• Report, unsatisfactory equipment 2 

*, Requirement and adjustment index 205 

Resurfacing motor commutators 171 

Resistors, testing _ 146rf 

Ribbon: 
Feed: 

Mechanism, detailed functioning. 90 

Pawl spring adjustment 214 

Ratchet mechanism, removing. _ I90e 
Shaft adjustment: 

Bearing plates . 216 

Detent spring 217 

Lockout: 

Bar adjustment.. __ - 372 

/^"^ Detailed functioning 112 
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282 
283 
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185 
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194 
184 
196 
202 

187 
188 
184 
184 
206 
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196 
196 
196 
206 
230 
184 
184 
1 
218 
187 
171 
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224 
206 

225 
225 

275 
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Paragraph Page 

Ribbon — Contin led 
Oscillator: 

Lever adjustment 371 275 

Spring 234 230 

Mechanism: 

Detailed functioning 92 124 

Hcmoving _ _. 196'/ 206 

Reverse: 

Adjustment: 

Arms yield spring tension 
and backstop feature... 228,229 230 

Bail springs 231 230 

Pawlsprings 230 230 

Mechanism, detailed functioning. 91 123 

Shaft: 

Adjustment 224 228 

Collar 225 228 

Link 226 228 

Shift lever: 

Adjustment: 

Bracket 233 230 

Spring 235 231 

Spool : 

Adjustment: 

Brackets 219 226 

Cups and ribbon-reverse arm 

backstops 227 229 

Shaft spur gears-. 220 220 

Vertical: 

Peed shafts adjustment .. 218,221,223 226.227 

Bight: 

Adjustment : 

Margin adjusting screw 370 275 

Motor-stop contacts 361 272 

Pull-bar spring bracket 239 232 

liustproofing _ 44 88 

Schedules: 

Lubrication •_ 40 69 

Preventive maintenance 60 96 

Screw : 

Adjustment: 
Carriage: 

Guide 349 268 

Return operating lever stop— 341 266 

Contact 417 291 

Left-margin adjusting 369 274 

LTRSstop 289 251 

Selecting mechanism (rangefinder) func- 
tioning - 81 111 

Selection of suitable location 116 24 

Selector: 

Adjustment: 

Armature 263 241 

Clutch torque 375 277 

Brackctlink 260,264 240,242 

Leverspring 261 241 

Magnetcoil 283 250 

Separator plates.- - 262 241 

Bars, detailed functioning 72 106 
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Paragraph Pace 

Selector— Continued 
Unit: 

Detailed functioning so 109 

Example of operation 82 112 

Vanes, adjustment 257 239 

Send circuit, localization of troubles 150 174 

Sending contact Alter unit circuit, detailed 

functioning H9 C 151 

SEND REC BREAK: 
Adjustment: 

Contact springs. _ 426 294 

Mechanism plate 360 271 

Reset lever, upper and lower ad- 
justing screws 366, 3G7 274 

Slop-lever plate 421 292 

• T lever friction washer 357 270 

Sequence chart for keyboard functioning. 77 108 
Service: 

Assembly, electrical Qk 15 

Upon receipt of equipment 11 24 

Setting: 

Rangcfinder 22e 53 

Up certain characters or functions 207c 219 

Shaft : 

Binds... — - 153c 177 

Detailed functioning 69 103 

Inspecting 1<J2 200 

Main, removal 191rf, 192 200 

Platen, adjustment 302 256 

Repair 1930 202 

Kihboii-rovcrsc, checking.. 224 228 

Shift: 

Adjustment: 

Detent 298,299 255 

FIGS and LTUS 296 255 

Mechanism _ 286 250 

Shims: 

Adjustment: 

Carriage-return latch-bar latch.. 336 261 

Governor .. 407 287 

Shipment, packing data. _. 4I>, 4c 2,3 

Signal hell: 

Adjustment: 

Function-lever spring 335 263 

Hammer: 

Backstop 332 263 

Spring tension _ 329 262 

Latch-bar latch 331 263 

Operating lever spring _ 333 263 

Shims 330 263 

Detailed functioning 107 134 

Margin 89 121 

Signal circuits, testing 148d 172 

Single-double line feed; 

Detailed functioning 105 132 

Detent: 

Adjustment 303 256 

Spring pressure 304 257 

Sixth vane: 

Adjustment 255 238 

Detent spring 353 269 

Extension springs 256 238 

Detailed functioning 101 130 
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Paragraph Page ^-fc 

Sleeve, transmitting cam (cylinder), de- 
tailed functioning 71 105 

Slip: 

Connection spring adjustment (typ- 
e's unit) 413 290 

Connectors and terminal boards, 

preventive maintenance 58 95 

Soldering, repairs 202J 209 

Sources, power iorf 21 

Space: 

Clutch torque, adjustment. _ 373 276 

Function-lever spring tension 292 252 

Repeat, detailed functioning 78 108 

Spacing: 

Detailed. functioning 88 116 

Function 102 130 

Escapement ratchet removal __ 192c 202 

Rack adjustment _ 351 269 

Stop-lever spring tension 348 268 

Spark-killing circuits, detailed function- 
ing 119/. 151 

Speed: 

Indicator 6n 12 

Motor: 

Adjusting _ _ 208 219 

Checking _ 226 51 

Itcchecking _ 22d 53 

Spring: 

Brush, pressure, adjustment 404 286 

Carriage-return: 

Adjustment 345 266 

Lock-bar latch 339 265 

Operating-lever tension 344 266 

FIGS, LTRS, and LINE FEED func- 
tion levers, tension 291 252 

Function bail, adjustment 258 239 

Function lever, blank, checking 359 271 

Intermediate lever tension 364 272 

Left pull bar, adjustment 240 233 

Printing and space-cut-out function 

lever 293 252 

Starting procedure: 

Applying power _ 29a 61 

Lino lest jacks _. 29c 62 

Selecling type of operation 296 61 

SEND REC BREAK key 29d 62 

Start-stop cam, detailed functioning 75 107 

Step-by-step reassembly of motor 1756 190 

Stop: 

Adjustment: J 

Armature 266 244 

J'Ug 423 293 

Stop lever: 

Eccentric screw 279 248 

Spring tension (rangefinder) _ 280 248 
Stop bracket, intermediate lever, adjust- 
ment 363 272 

Stopping procedure... 31 62 

Stripped threads 202c 209 

Supplying line current 246 57 

Suppression, function 97 128 

Surfacing and installing motor brushes 173 188 x- ^ 
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— ^ Paragraph Page 

Switches and keys, preventive mainte- 
nance 59 95 

Synchronous motor adjustments 409 288 

Table: 

Adjustment 199 207 

Circuits... 114 141 

Components for Teletypewriters TT- 

5/FG and TT-6/FG 4 2 

Preventive maintenance 50 91 

Recovery and repair 203& 215 

Teletypewriter: 

Assembled, final test 204 215 

Base - 0a 7 

Basic circuits 9 19 

Cover 6o 12 

Differences in TT-5/FG and TT- 

6/FG ----- 7 15 

J. Electrical service assembly 0* 15 

■JJi^ Equipment table 6j 14 

Exterior (equipment in service, prc- 

.% ventive maintenance) 48 90 

-', Installation llo 24 

Keyboard — 66 7 

Line circuits 8 19 

Operating 30 62 

Operator 28 01 

Rectifier power unit 6*' 13 

Relay. 6d 10 

Speed indicator 6fc 12 

^n Transmitter - - 6c 10 

Typing unit 6/ 12 

Tempered metal parts, repair 202e 210 

Tension: 

Spring: 

Carriage-return lock-bar latch, 

operating lever, and reset bar. 339, 205, 266 
342, 344 

Clutch throw-out - 392 281 

Function lever, blank -. 359 271 

I .ever: 

Dash pot..- 346 267 

Intermediate 364 272 

Line feed: 
Lever: 

( Check - 313 258 

- Detent- - 308 267 

Pawl 309 257 

Push bar 307 257 

> Lock loop-.. 380 278 

LTRS end FICS push bars 300 256 

Margin-bell hammer 328 268 

Motor stop: 

Lever 276 247 

Contact 277 247 

Function - - 278 247 

Paper: 

Chute 318 260 

Fingors shaft 321 260 

Straightener rod 323 261 

Printing and spacing cut-out 

^^ function lever 293 252 



Paragraph 
Tension — Continued 
Spring — Continued 

Ribbon-reverse arms jield 228 230 

Terminal board: 

Connections, base 115 145 

Slip connectors, preventive mainte- 
nance.- 58 95 

Test: 

Additional tools 121 156 

Circuit 157 179 

Equipment seta 122 150 

Distortion Test Set TS-383/GG. 124 157 

1-181 126 157 

I-193-A 125 157 

1-230 - 147 172 

TS-2/TG 123 156 

Final 204 215 

Local operating 23 55 

Testing. (See Checking.) 

Capacitors 146c 169 

Circuit: 

Continuity 147,149 172,174 

D-c— 148c 172 

Test 146e 172 

Grounds 19c 42 

Lino voltage - — — 148a 172 

Location of grounds 148c 174 

Procedure - 146fr 169 

Rectifier power unit a-c circuit 1486 172 

Repaired governors 183 196 

Requirements 205 218 

Resistors 146rf 171 

Signal circuits 148d 172 

Theory of 0]>eration, general 66 99 

Throw-out: 

Adjustment: 

Main shaft clutch lever 246 234 

Tropicalization.. . — 45 88 

Trouble: 

Analysis 127(1 161 

Charts: 

Motor starts but teletype- 
writer runs open 129 162 

Teletypewriter fails to start. 128 162 

Teletypewriter runs closed 

but cannot send 130 163 

Teletypewriter runs closed 

but cannot receive 131 163 

Teletypewriter prints but 

rangefinder has poor range. 132 164 

Teletypewriter prints but 
scrambles letters or prints 

occasional errors 133 164 

Teletypewriter prints but 

fails to shift or nnshift. 134 165 

Teletypewriter prints but 

fails to line feed properly.. 135 165 

Teletypewriter prints but 

fails to space properly 136 165 

Teletypewriter prints but 
fails to carriage return 
properly 137 166 
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Paragraph Pagi 

Trouble — Continued 

Analysis — Continued 
Charts — Continued 

Teletypewriter prints but 
ribbon remains motionless 

or docs not oscillate 138 166 

Teletypewriter prints but 

ribbon does not reverse 139 167 

Teletypewriter prints but 
signal bell does not oper- 
ate (letter 8 prints cor- 
rectly) 140 167 

Teletypewriter prints but 

letter S does not print and 

signal bell oi>erates when 

platen is in LTK.S [msition- Ml 167 

Teletypewriter prints but 

motor stop fails to operate. 142 168 

Teletypewriter prints more 
or less than 72 characters 

per line, or uneven 143 168 

Teletypewriter prints but 
margin bell fails to operate 

on 66th character 144 168 

Teletype writer prints but 

emits grinding noise 145 169 

Detected by inspection .__ 127c 1 GO 

Electrical .._ 153a 176 

Localization 140,147 169.172 

Power 148 172 

Localizing 127/ 161 

- Locating — 65 99 

Mechanical, introduction to localiza- 
tion. 152 176 

Location when : 

Certain functions do not 

operate correctly 158 179 

Teletypewriter scrambles 

letters and functions 156 179 

Teletypewriter fails to start. 128 1 62 

Binding at main shaft 

drive gear 153c 177 

Electrical trouble 1 54a 177 

Excessive motor or main 

shaft torcpie 153b 177 

Main shaft binds 153e 177 

Main shaft clutch throw- 

outlcvcr.. 154c 17S 

Motor bearings bind 153'/ 177 

Selector trip-off mech- 
anism 1546 177 

Transmitter shaft binds. 153/ 177 

Transmitter runs open. 155 178 

Typing unit runs open __ 154 177 

Process of elimination 127e 161 

Receive circuit 151 1 75 

Reports, source of 1276 159 

Send circuit 150 171 

Shooting, introduction • 127 159 

Source of trouble rejwrts 1276 159 
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Paragraph 
Tools: 

Additional 121 

List — 1216 

Organizational 37 

Torque, bail cam unit friction clutch, ad- 
justment 376 

Transmitter 6c 

Preventive maintenance 55 

Shaft: 

Binds. - 153/ 

Driven gear, replacement 185 

Replacing 187 

Transmitting and receiving, adjustment..- 106 

Cam cylinder end play 394 

Contact gap 382 

Shaft clutch - 385 

Transportation, local, packing data. 4c 

Trip: 

Latch spring compression 281 

Eccentric screw, armature, adjust- 
ment 282 

Type bars; 

Removal 1966 

Replacing 213 

Types of operation: 

Neutral 96 

Polar _ 9c 

Polarent ial - 9r/ 

Typing unit: 
Cover: 

installation 14c 

Prevent i ve maintenance 48a 

1 )escript ion 79 

Recovery nnd repair 203c 

Removal of main shaft 192 

Replacing 166c 

Slip connection spring adjustment- __ 413 
Subassemblies: 

Reassembling 195 

Removal - 191 

Uncrating, unpacking, and checking 12 

Undercutting commutator bar separators. 171 
Unit: 

Hail cam, removal . 192c 

Keyboard, mounting on base... 210c 

Motor: 

Installation and assembly 13d 

Mounting on base 210a 

Preventive maintenance 52 

Rectifier: 

Installation 20c 

Preventive maintenance. 56 

Selector, detailed functioning 80 

Typing 6/ 

Detailed functioning 79 

Mounting on base — 2 1 06 

Universal: 
Bar: 

Detailed functioning 73 

Pilot screws adjustment 387 

Function lever spring tension. 358 
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Unsatisfactory Equipment Hcport 

Unshift-on-space, detailed functioning.. _ 
Upjwr contact lever spring tension.. . - 
Use: 

Oiler _ _ 


Paragraph 

103 
124 

41b 

163« 

101 

74 
223 


Pagt 

1 

130 

294 

70 


Special cleaning materials ...... 


183 


Vane, sixth, detailed functioning. - 
Vertical: 

Locking levers, detailed functioning. 

Kibbon-fecd shaft spring adjustment 


130 

106 

227 



Paragraph 

Voliage, checking with Test Unit I-23G_._ 147 

Weathcrproofing : 

And lubrication , base repairs 198d 

Dustproofing 45d 

General 45 

Teletypewriters TT-5/FG and TT- 

6/FG 45 

Tropicalization 45t» 

Wintcrization 45c 

Wiring, cords, and cables, preventive 

maintenance _ 57 
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DEPARTMENT OF THE ARMY TECHNICAL MANUAL 

DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER 

TELETYPEWRITERS TT-5/FG AND TT-6/FG 



TM 11-2215 

TO 31W4-2FG-101 

Changes No. 1 



TM 11-2215/TO 31W4-2FG-101, 14 June 
1951, is changed as follows: 

4. COMPONENT PARTS AND PACKING DATA 

a. Table of Components. The principal 
components * * * the same outwardly. 





Type of teletypewriter and 
Sicnil Corps stock No. 


Component 


per set 


TT-6/FG 
(4T2.18A) 


TT-6/FG 
HT2.16A-1) 




* 
1 

1 

* 


* * 

4TBK22JX 
4TC105 

* • 


4TBK22KQ/G 
4TC105 


• 

Keyboard 
(with 
filters). 

Cover 
* 



Note. These lists are 



for packing information. 




88.1 End-of-Line Printing and Spacing Cutout 
Mechanism 
(Added) 

Note. This information applies only to those printers 
that are equipped with the end-of-line printing and 
spacing cutout mechanism. 

a. Description and Purpose. The end-of-line 
printing and spacing cutout mechanism pre- 
vents printing and spacing at the end of a line. 
When a type-bar carriage approaches the end 
of the line, this mechanism engages the rear 
blade of the printing bail (fig. 107.1), blocking 
further printing. This action also stops spacing 
by causing the lower arm of the spacing stop 
lever to move into the path of a projection of 
the spacing stop sleeve on the main shaft. 

b. Operation. The printing and spacing cut- 
out action results from the sequence of opera- 
tions that follow : 

AGO 5S76A— Jun« 



DEPARTMENTS OF THE ARMY AND 
THE AIR FORCE 
Washington 25, D. C, 27 June 1955 

(1) As the carriage approaches the right 
margin, the right margin adjusting 
screw strikes the upper end of the 
spacing stop lever (fig. 107.1). The 
spacing stop lever is forced to turn in 
a clockwise direction. 

(2) As the spacing stop lever moves clock- 
wise, its horizontal arm moves up- 
ward. This arm extends under the 
printing cutout latch. The upward 
movement of the stop lever arm lifts 
the forward end of the printing cut- 
out latch ; this action latches the rear 
printing bail blade. When latched, the 
printing bail is prevented from mov- 
ing fully forward and printing is 
prevented. 

(3) While the printing bail is being 
latched, the lower end of the spacing 
stop lever is moved into the path of a 
projection on the spacing stop sleeve. 
The spacing stop sleeve, blocked in 
this manner, prevents further spacing. 

98.1 Automatic Carriage-Return and Line-Feed 
Mechanism 
(Added) 

a. Description and Purpose. The automatic 
carriage-return and line-feed mechanism pro- 
vides for automatic carriage return and line 
feed whenever the type-bar carriage reaches a 
predetermined position at the end of a line of 
printing. This is an emergency feature in case 
the carriage-return signal has not been re- 
ceived. 

6. Operation. When the type-bar carriage 
reaches the end of a line, a yield lever on the 
lower end of the bell crank retainer assembly 
(fig. 117.1) engages a screw on the trigger of 
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PRINTING CUTOUT 
LATCH 



PRINTING a SPACING 
CUTOUT MECHANISM 
BRACKET 



SPACING STOP 
SLEEVE 




SPACING STOP LEVER 
SPRING 



SPACING STOP 
LEVER 



- 



SPACING STOP LEVER 



REAR PRINTING BAIL BLADE 



PRINTING CUTOUT 
LATCH 



VANES < 




ECCENTRIC BUSHINO 



PRINTING AND 
SPACING CUTOUT 
MECHANISM 
8RACKET 



PRINTING CUTOUT 
LATCH SPRING 



FUNCTION LEVER BAIL 



SHIFT FUNCTION LEVER B 

TM22I5-CI-I 
Figure 107.1. (Added) End-of-line printing and spacing cutout meckani8iK. 



the trigger assembly. The trigger, with its ex- 
tension, will move to the right. When this 
occurs, the automatic carriage-return and line- 
feed function lever is unblocked. This function 
lever then moves forward and operates a bail, 
the rearward extensions of which raise the 
carriage-return latch bar and the line-feed push 
bar (fig. 243.1 and 243.2), thus causing the 
carriage-return and line-feed mechanisms to 
operate. 



108.1 Shift-Blank-Stop Mechanism 
(fig. 128.1) 
(Added) 

Note. This information applies only to those printers 
that use a shift-blank-stop mechanism to print a sym- 
bol in the upper case H position. 

a. Description and Purpose. The shift-blank- 
stop mechanism permits the printing of a letter 
or symbol when the platen is in the figures posi- 
tion and the H key is depressed. Without this 
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AUTOMATIC CARRIAGE-RETURN AND 
LINE-FEED FUNCTION LEVER 



BELL CRANK RETAINER 
ASSEMBLY 




GUIDE BRACKET 

TRIGGER GUIDE 
TRIGGER ASSEMBLY 



YIELD LEVER- 1 >-SPRING PLATE 
Figure 117.1. (Added) Automatic carriage-return and line-feed assem 
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mechanism, these actions will cause the motor 
to stop. This mechanism does not replace the 
motor-stop feature, but changes slightly the 
procedure for selecting the motor stop. To stop 
the motors it is necessary to transmit the fig- ! 
ures, blank and H code combinations from the 
transmitter at any station. The shift-blank- 
stop mechanism consists of a spring bracket and 
a U-shaped spring (mounted on the send-re- 
ceive reset lever) and a blocking lever (mount- 
ed on an adapter plate) that is fastened to the 
function lever spring plate. The position of the 
blocking lever is controlled by the position of 
the send-receivp reset lever. The normal posi- 
tion of the send-receive reset lever, when code 
combinations other than blank are selected, is 
to the right. When the FIGS key is depressed, 
the platen moves to the figures position and the 
sixth vane is positioned to permit the motor- 
stop function lever to be selected (par. 101). 

b. Operation. 

(1) If the H key is depressed immediately 
following depression of the FIGS key, 
the motor does not stop because the 
blocking lever (fig. 128.1) prevents 
the motor-stop function lever from 



moving into engagement with the 
vanes. The printing bail is permitted 
to make a full forward movement, 
which causes the H type bar to print 
the upper case symbol. 
(2) If the blank key is depressed immedi- 
ately following depression of the FIGS 
key, the blank function lever is select- 
ed and the front extension causes the 
send-receive reset lever to move to the 
left (fig. 128). The U-shaped spring 
and spring bracket, mounted on the 
send-receive reset lever, move the 
front end of the blocking lever to the 
left also. The rear arm is moved out 
of the path of the motor-stop function 
lever. Under these conditions, de- 
pressing the H key causes selection of 
the motor-stop function lever, which 
is now free to move into the vanes; 
this action stops the motor (par. 108) . 

226. Ribbon-Reverse Shaft Links 
(fig. 201) 

***** 

6. Requirements. The ribbon-reverse bail 
should clear both the left and the right ribbon- 



SPRING 
SPUING BRACKET 



CLAMP PLATE 
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SENO-RECEIVE RESET LEVER 

SENO-RECEIVE INTERMEDIATE LEVER 



MOTOR-STOP 
FUNCTION LEVER 



ADAPTER PLATE 




SPRING PLATE 



GUIDE BRACKET 8 

TM22I5-CI-6 



Figure 128.1. (Added) Shift-blaiik-atop meclianism. 



reverse pawls by .015- to .050-inch when the 
pull-bar bail is in its extreme rear position, and 
both the left and the right ribbon-reverse arms 
are held forward against their stops. When 
checking * * * clearance a minimum. When 
checking for the .050-inch clearance, take up 
the play in a direction that will make the clear- 
ance a maximum. 
***** 

Figure 201. "0.015" to 0.040"" is changed to 
read : .015" to .050". 



Figure 204. "114 to 5 lbs." is changed to 
read: 1^ to 6 lbs. 

237. Adjustable Ribbon Lock-Out Bar Detent 
Spring 
(fig. 204) 

***** 

6. Requirements. With the ribbon lock-out 
bar in its unoperated position (extreme right), 
and with the push end of a 12-pound scale bear- 
ing against the ribbon lock-out bar in a direc- 



'■ 



Hon In line with the bar, it should require 
V/ 4 to 6 pounds to disengage the ribbon lock- 
out bar detent spring from its notch in the 
lock-out bar. 



vane in position, use only enough pressure to 
keep it in position without bending any of the 
parts involved. The vane should have some end 
play, but not more than .004 inch. 



242. Carriage Support and Pull-Bar Bail Plunger 

Rollers 

(fig. 102) 
* » * * * 

b. Requirements. The three carriage support 
rollers and the pull-bar bail plunger roller 
should turn freely with a barely perceptible 
amount of end play. 

« * * * * 

246. Main-Shaft Clutch Throw-Out Lever 

(fig. 210) 

(Superseded) 

a. Preparation. Place the typing unit on the 
base and start the motor. Open the signal line. 
Close the signal line and then stop the motor. 

b. Requirements. There should be from .010- 
to .020-inch clearance between the teeth of the 
two clutch members and the clutch throw-out 
lever should be free on its pilot screws with not 
more than .002-inch end play. 

c. Adjustment. Position the clutch throw-out 
lever by its pilot screws. 

250. Printing-Bail Shaft, Right Bearing 
(fig. 213) 

* * * * * 
b. (Superseded) Requirements. With the 

printing bail held toward the right, there should 
be not more than .015-inch clearance between 
the end of the printing bail and the left bearing 
of the printing bail shaft. 

• » * * * 

255. Sixth Vane 
(fig. 216) 

a. Preparation. Remove the typing unit from 
the base and the type-bar carriage from the 
typing unit. Place the platen in the letters 
position. 

6. (Supersedad) Requirements. When the 
forward edge of the sixth vane is held in its 
lowest position, there should be a clearance of 
.008 to .030 inch between the right edge of the 
sixth vane extension and the right end of the 
slot in the letters push bar. When holding the 



266. Armature Stops 

(fig. 224) 
• * * * * 

b. Requirements. The right and * * * lock- 
ing lever spring. 

Note. (Added) The upper limit may be increased to 
.012 inch, only when necessary to meet the requirements 
in paragraph 2826. 

***** 

Figure 228. Wherever it appears on the illus- 
tration, "0.006"" is changed to read : .010". 

278.1 Blocking Lever Adjustment 
(figs. 228.1 and 228.2) 
(Added) 

Note. Adjustments in paragraphs 278.1 and 278.2 
apply only to those printers equipped with the shifts 
blank-stop mechanism. 

a. Preparation. Remove the typing unit from 
the base (par. 166). 

b. Requirements. 

(1) Set up the space combination on the 
vanes and rotate the main shaft until 
the function levers rest against the 
vanes. The blocking surface of block- 
ing lever 88966 should clear the front 
edge of the motor-stop function lever 
by not more than .002 inch (fig. 
228.1). The shoulder to the right of 
the blocking surface of the blocking 
lever should be in contact with the 
right side of the motor-stop function 
lever. 

(2) Set the typing unit in figures shift 
position. Set up the H combination on 
the vanes. Rotate the main shaft until 
the motor-stop function lever is 
blocked by blocking lever 88966. Un- 
der these conditions, the motor-stop 
function lever should not block the 
downward travel of the function lever 
bail. 

c. Adjustment. Loosen the screws mounting 
the adapter plate (fig. 228.1). Adjust the 
adapter plate by moving the left end in or out 
to meet the requirement. Tighten the mounting 
screws. If the printer is equipped with the auto- 
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Figure 228.1. (Added) Motor-stop blocking lever (top view). 
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matic carriage-return and line-feed median- recheck the trigger guide adjustment (par. 



ism, (fig. 228.2), the blocking lever is mounted 
on a post attached to a larger adapter plate, 
which is adjusted in the same manner to meet 
the requirements in b above. After making this 
adjustment on printers equipped with the auto- 
matic carriage-return and line-feed mechanism, 



337.4). 

278.2 Blocking Lever Spring Adjustment 

(fig. 228.3) 

(Added) 
a. Preparation. Remove the typing unit from 
the base (par. 166). 



oi 



^~" b. Requirements. 

(1) The humps of spring 88969 should 
travel an equal amount above' and be- 
low the center of the forward end of 
blocking lever 88966 when send-re- 
ceive reset lever 74407 is moved from 
the send to the receive position. 

(2) There should be a clearance of not 
more than .004 inch between the left- 
hand arm of the spring 88969 and 
the forward extension of the blocking 
lever 88966 under the following con- 
ditions. 

(a) The send-receive mechanism in the 

send position. 
(&) The blank combination set up on the 

vanes. 

(c) The main shaft rotated until the 
blank function lever rests against 
the vanes. 

(d) Send-receive intermediate lever 
74416 moved away from the blank 
function lever. 

(e) The T-Iever rotated clockwise until 
it touches the blank function lever. 

(/) The extension of blocking lever 
88966 resting against the line-feed 
function lever. 

(3) There should be a clearance of not 
: more than .004 inch between the right- 



hand arm of spring 88969 and the for- 
ward extension of blocking lever 
88966 under the following conditions: 

(a) The printing bail in its extreme rear 
position. 

(o) The T-lever rotated clockwise. 

(c) The send-receive mechanism in the 
send position. 

(cl) The T combination set up on the 
vanes. 

(e) The main shaft rotated until the 
printing bail is in its extreme for- 
ward position. 

(/) The blocking edge of blocking lever 
88966 in front of the motor-stop 
function lever. 

(g) The extension of blocking lever 
88966 resting against the side of 
the motor-stop function lever. 
c. Adjustment. 

(1) Loosen clamping plate 88967 and ad- 
just the height of spring 88969 to meet 
requirement in 6(1) above. 

(2) Bend the left-hand arm of spring 
88969 to meet the requirement in 6 (2) 
above. 

(3) Bend the right-hand arm of spring 
88969 to meet the requirement in b (3) 
above. 
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Figure 228.$. (Added) Blocking lever spring assembly. 
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Figure 2S0.1. (Added) Adjustable range scale. 



280.1 Selector Stop Arm and Stop Lever En- 
gagement 
(fig. 230.1) 
(Added) 

Note. This adjustment pertains only to those units 
that contain positioning link shown in figure 230.1. 

a. Preparation. Place the range finder as- 
sembly on the typing unit. 

6. Requirements. With the armature in the 
spacing position, rotate the selector cam sleeve 
until the stop arm moves the stop lever to its 
maximum travel beyond the step of the trip 
latch The overtravel of the stop lever beyond 
the trip latch should be at least half but not 
more than the width of the stop lever (B, fig. 
230.1). Check this requirement with the index 
arm set at 15, at 60, and at 105 on the range 
scale. 



c. Adjustment. With the range scale mount- 
ing screws and the positioning link screw 
loosened just enough to make them friction 
tight, position the range finder assembly to 
meet the requirement. Tighten the range scale 
mounting screws and the positioning link screw. 

282. Armature Trip-Off Eccentric Screw 
(fig. 231) 

* » * * * 
6. Requirements. 

(1) There should be * * * the trip latch. 
Take up the play in the stop lever in 
the direction of the trip lafch. 

* « » * « 
Figure 232. "0.015"" is changed to read: 

.010"; "V/s, to 31,4 lbs." is changed to read: l'/j, 
to 4 lbs. 
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f"> 306. Line-Feed Link Turnbuckle 

(fig. 232) 

***** 

b. Requirements. With the single-double 
* * * the function-bail blade. Under this con- 
dition, the platen should rotate one line space, 
the detent roller should rest in the hollow be- 
tween two ratchet teeth, and there should be 
some clearance, not more than .010-inch, be- 
tween the line-feed pawl and the front face of 
a tooth on the ratchet. Check each tooth on the 
ratchet for this clearance. 

Note. (Added) Do not take up the play in the line- 
feed mechanism when checking or making this adjust- 
ment. To check for some clearance, engage the line-feed 
pawl with a spring hook close to the spring post and lift 
the line-feed pawl just above the top, or point, of the 
tooth. Release the line-feed pawl from the spring hook. 
If the pawl returns fully to the hollow of the teeth, then 
some clearance requirement should be considered satis- 

fled. 

c. (Superseded) Adjustment. Place the typ- 
ing unit on its right side. With the line-feed 
turnbuckle locknuts loosened, adjust the length 
of the line-feed vertical link by its turnbuckle. 

312. Line-Feed Check Lever 
(figs. 232 and 236) 

***** 

c. Adjustment. Loosen the line-feed check- 
lever setscrew and position the line-feed check 
lever. Before tightening the setscrew, make 
sure that the shaft has some end play, not more 
than .008-inch. When checking the * * * the 
maximum clearance. 

315. Pressure Roller Release Cams 
(fig. 238) 

***** 

b. (Superseded) Requirements. With the 
pressure roller release shaft arm in the rear 
position, the camming surfaces should line up 
with the release levers. With all the travel of 
the front pressure rollers taken up manually 
in a downward direction (so that the rear pres- 
sure rollers are resting against the platen), 
there should be at least a .060-inch clearance 
between the front pressure rollers and the 
platen. With all the travel of the rear pressure 
rollers taken up manually in a downward di- 
f> rection (front pressure rollers resting against 

the platen), there should be at least a .060-inch 



clearance between the rear pressure rollers and 
the platen. 

***** 

321. Paper Fingers Shaft Spring Tension 
(B, fig. 239) 

***** 
b. (Superseded) Requirements. It should re- 
quire from 16 to 22 ounces to start the stop arm 
moving under the following conditions: apply 
a 32-ounce scale to the paper fingers shaft stop 
arm between the paper fingers shaft stop post 
and paper fingers shaft spring, as close as possi- 
ble to the stop post, and pull in line with the 
spring. 

***** 
Figure 239. "14 to 18 ozs." is changed to 
read : 16 to 22 ozs. 
330. Signal Bell Latch-Bar Latch Shims 

(A, fig. 242) 
***** 
b. Requirements. With the platen in the 
LTRS position (down), set up the letter S 
(letter J, if bell-on-J type typing unit is used) 
combination ; rotate the main shaft until the 
printing bail is in its extreme forward position. 
When the front * * * to 0.010 inch. 

337.1 Operating Bail Line-Feed Extension Ad- 
justment 
(Added) 
Note. Adjustments in paragraphs 337.1 through 
337.8 apply only to those printers equipped with the 
automatic carriage-return and line-feed mechanism. 

a. Preparation. Remove the typing unit from 
the base (par. 166). Rest it on its right side. 

b. Requirements. With the trigger extension 
(fig. 228.2) held in its operated position (to the 
right), rotate the main shaft until the auto- 
matic carriage-return and line-feed function 
lever (fig. 243.1) just touches the top vane. 
There should be a clearance not more than .010 
inch between the top of the line-feed push bar 
(fig. 243.2) and the bottom of the function bail 
blade. 

c. Adjustment. Loosen the bail mounting 
screws (fig. 243.2) . Position the bail assembly 
line-feed extension by its enlarged mounting 
holes. Reposition the function bail blade if 
necessary. Tighten the bail mounting screws. 
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Figure 2iS.l. (Added) Automatic carriage-return and line-feed bail assembly. 
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p~> d. Method of Checking. To check the func- 

tion bail blade adjustment, set up the letter 
combination when the printing bail is in its 
rearmost position; then rotate the main shaft 
until the printing bail is in its extreme forward 
position. There should be some clerance be- 
tween the upper edge of the line-feed extension 
projection of the bail and the lower edge of 
the line-feed push bar. 

337.2 Automatic Carriage-Return and Line-Feed 

Function Lever Eccentric Screw Adjust- 
ment 

(fig. 243.1) 
(Added) 

a. Preparation. Remove the typing unit from 
the base and rest it on the right side (note, par. 
337.1). 

b. Requirements. There should be the same 
clearance (within .010 inch) between the bot- 
tom edge of the carriage-return latch bar and 
the carriage-return latch-bar latch when either 
the special carriage-return function lever is se- 
lected or the automatic carriage-return and 
line-feed function lever is selected. 

c. Adjustment. Position the automatic carri- 
age-return and line-feed function lever eccen- 
tric screw. 

337.3 Adapter Plate Adjustment 

(figs. 228.1 and 228.2) 

(Added) 
Note. If the shift-blank-stop motor control mecha- 
nism is not used on the typing unit on which the auto- 
matic carriage-return and line-feed mechanism is in- 
stalled, ignore references to the blocking lever in the 
following instructions. 

a. Preparation. Remove the typing unit from 
the base (par. 166 and note, par. 337.1). 
6. Requirements. 

(1) The adapter plate should be approxi- 
mately parallel to the spring plate (fig. 
228.2). 

(2) There should be a clearance not more 
than .002 inch between the front edge 
of the motor-stop function lever and 
the blocking end of blocking lever 
88966 (fig. 228.1) when the space 
combination is selected and the main 
shaft is rotated until the function lever 

y— - rests against the vanes. 

(3) With the typing unit in figures shift 



position, the H combination selected, 
and the motor-stop function lever 
blocked by its blocking lever, the 
motor-stop function lever should not 
block downward travel of the function 
lever bail, 
c. Adjustment. Loosen the two adapter plate 
mounting screws (fig. 228.2). With the trigger 
guide positioned in approximately the middle 
of its adjustable range (adjust, if necessary), 
adjust the adapter plate to meet the above re- 
quirements Tighten the adapter plate mounting 
screws. 

337.4 Trigger Guide Adjustment 

(figs. 228.2 and 228.3) 
(Added) 

a. Preparation. Remove the typing unit 
from the base (par. 166 and note, par. 337.1). 

6. Requirements. With the letter combina- 
tion selected and the main shaft rotated until 
the printing bail is in the extreme forward 
position, there should be a clearance of not more 
than .010 inch between the carriage-return 
latch bar and the lobe on the carriage-return 
extension of the bail assembly. 

c. Adjustment. Loosen the trigger guide 
mounting screws. Position the trigger guide by 
its elongated mounting holes. Tighten the trig- 
ger guide mounting screws. 

d. Method of Checking. With the main shaft 
rotated until the printing bail is in the rear 
position, there should be at least a .005-inch 
clearance between the blocking edge of the trig- 
ger extension and the front edge of the auto- 
matic carriage-return and line-feed function 
lever, when the play is taken up to make this 
clearance a minimum. 

337.5 Trigger Adjustable Screw Adjustment 

(fig. 228.2) 
(Added) 

The automatic carriage-return and line-feed 
mechanism is adjustable to permit operation on 
any character between the 72d and 76th charac- 
ters of the line. The length of the printed line 
is normally determined by the requirements of 
the system in which the unit is used (note, par. 
337.1). 

a. Preparation. The typing unit may be on 
or off the base. 
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b. Requirements. Space the carriage one 
less than the desired number of characters on 
the line. There should be a clearance of .015 to 
.020 inch between the left-hand edge of the 
trigger extension and the right-hand edge of the 
blocking extension on the automatic carriage- 
return and line-feed function lever, when the 
play in the function lever is taken up to the left. 

c. Adjustment. Loosen the locknut of the 
trigger adjustable screw and position the screw. 
Tighten the locknut. 

337.6 Carriage-Return and Automatic Carriage- 

Return and Line-Feed Function Lever 
Spring Tensions 
(Added) 
a. Preparation. The typing unit may be on or 
off the base (note, par. 337.1). 
6. Requirements. 

(1) With the carriage-return combination 
fully selected and with the carriage- 
return function lever resting against 
the vanes, unhook the carriage-return 
function lever spring from the spring 
plate. Insert the hook end of a 12- 
pound scale into the free end of the 
spring. A pull of 9 to 11 pounds should 
be required to stretch the spring to 
position length. 

(2) Measure the tension of the automatic 
carriage-return and line-feed function 
lever spring in a similar manner, with 
the function lever unblocked and rest- 
ing against the vanes. 

c. Adjustment. If either of the springs does 
not meet the requirements, replace it with a 
new spring. 

337.7 Trigger Spring Tension 

(fig. 228.2) 
(Added) 

a. Preparation. The typing unit may be on 
or off the base (note, par. 337.1). 

b. Requirements. Hook an 8-ounce scale over 
the trigger at the spring hole and pull horizon- 
tally in line with the spring. A pull of 3Vs to 5 
ounces should be required to just start the trig- 
ger moving. 

c. Adjustment. If the spring does not meet 
the requirement, replace it with a new spring. 



337.8 Bell Crank Retainer Yield Lever Spring 
Tension 
(Added) 

a. Preparation. The typing unit may be on 
or off the base (note, par. 337.1). 

b. Requirements. Hook a 32-ounce scale over 
the end of the yield lever and pull horizontally 
in line with the spring. A pull of 24 to 32 ounces 
should be required to start the arm moving. 

c. Adjustment. If the spring does not meet 
the requirement, replace it with a new spring. 

338. Carriage-Return Lock-Bar Latch Eccentric 
Screw 
(fig. 244) 

***** 

6. Requirements. With the front end of the 
dash-pot lever held in its extreme left position, 
clearance between the lower edge of the carri- 
age-return lock-bar latch and the upper edge of 
the lock bar should be .006 to .020 inch. When 
checking this * * * clearance a minimum. 
» * » * * 

Figure 244. "0.006 to 0.015"" is changed to 
read: .006" to .020". 

341. Carriage-Return Operating-Lever Stop 
Screw 

(figs. 243 and 244) 
(Superseded) 

a. Preparation. Remove the typing unit from 
the base (par. 166). 

b. Requirements. With the carriage-return 
combination selected and the main shaft rotated 
until the carriage-return function lever just 
trips the carriage-return latch bar off its latch, 
there should be a clearance of from .002 to .020 
inch between the lock-bar shoulder and the 
inner edge of the lock-bar latching lever. When 
checking this clearance, apply the hook end of 
an 8-ounce scale on the lock bar and hold it out- 
ward with a tension of 6 ounces to take up all 
the play in the mechanism. 

c. Adjustment. Loosen the locknut on the op- 
erating-lever stop screw. Change the height of 
the carriage-return operating-lever stop screw 
to meet the requirement. Tighten the operat- 
ing-lever to stop screw locknut. 
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Figure 21,0.1. (Added) Printing and spacing cutout mechanism bracket. 



347.1 Printing and Spacing Cutout Mechanism 

Bracket Adjustment 
(fig. 246.1) 
(Added) 

Note. Adjustments in paragraphs 347.1 through 
347.5 apply only to those printers equipped with on 
end-of-line printing and spacing cutout mechanism. 

a. Preparation. Remove the typing unit from 
the base (par. 166). 
6. Requirements. 

(1) There should be a .020- to .040-inch 
clearance between spacing stop lever 
92790 and the side of a projection on 
the spacing stop sleeve. 

(2) The lower end of spacing stop lever 
92790 should clear the driving disk of 
the main shaft .060 to .080 inch. 

c. Adjustments. 

(1) Loosen the mounting screws and move 
stop-lever bracket 92789 horizontally 
to meet the requirement in 6(1) 
above. 

(2) Move stop-lever bracket 92789 up or 
down in its enlarged mounting holes 
to meet the requirement in 6(2) 
above. 

(3) Tighten the mounting screws. 

347.2 Printing Cutout Latch Eccentric Bushing 

Adjustment 
(fig. 246.2) 
(Added) 
a. Preparation. Remove the typing unit from 



the base and remove the type-bar carriage (par. 
166 and note, par. 347.1). 

6. Requirements. Set up the figures combina- 
tion on the vanes and rotate the main shaft 
until the function lever bail rests on the shift 
function lever. Push the printing bail toward 
the rear of the typing unit manually and raise 
printing cutout latch 92785 to engage with the 
rear blade of the printing bail. With the print- 
ing bail held by the latch, there should be a 
clearance of not more than .015 inch between 
the blocking arm of the shift function lever 
and the blocking surface of the blocking plate. 

c. Adjustment. Position eccentric 92787 so 
that the high part is toward the rear of the typ- 
ing unit. Then rotate eccentric 92787 counter- 
clockwise to meet the requirement. 

Note. (Added) After the above adjustment has been 
made, there should be some clearance botweon the front 
end of printing cutout latch 92785 and the front blade 
of the printing bail (A, fig. 246.3), when the main shaft 
is rotated, until the printing bail is in its extreme rear 
position and printing cutout latch 92785 is raised by 
hand. Replace the type-bar carriage and typing unit. 

347.3 Right Margin Adjusting Screw Adjustment 
(fig. 246.3) 
(Added) 

a. Preparation. The typing unit should be on 
the base and the type-bar carriage on the typing 
unit (note, par. 347.1). 

6. Requirements. With the printing bail in 
the extreme rear position and the type-bar car- 
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Figure 246.2. (Added) Printing cutout latch mechanism. 
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Figure 246.3. (Added) Printing cutout latch and spacing stop mechanism. 



riage one space to the right of that in which the 
last character is to be printed, push the spacing 
stop sleeve projection backward just enough to 
permit spacing stop lever 92790 to pass in front 
of the projection. There should then be .010- 
to .020-inch clearance between printing cutout 
latch 92785 and the lower edge of the rear 
printing bail blade. 

c. Adjustment. Loosen the right margin ad- 
justing screw locknut. Position the right mar- 
gin adjusting screw to meet the requirement. 
Tighten the right margin adjusting screw lock- 
nut. 
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347.4 Printing Cutout Latch Downstop Eccentric 
Adjustment 
(fig. 246.4) 
(Added) 

a. Preparation. The typing unit may be on 
or off the base (note, par. 347.1). 

b. Requirements. With the printing bail in 
its extreme forward position, there should be 
.008- to .015-inch clearance between the lower 
edge of the rear printing bail blade and the 
printing cutout latch. 

c. Adjustment. Position eccentric 76277 so 
that the high part is toward the rear of the typ- 
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Figure 846.4 (Added) Printing cutout latch downstop eccentric. 



f^ 



ing unit. Then rotate eccentric 76277 counter- 
clockwise to meet the requirement. 

347.5 Printing Cutout Latch Spring Tension 
(fig. 246.4) 
(Added) 

a. Preparation. The typing unit may be on or 
off the base (note, par. 347.1). 

6. Requirements. With the printing bail in 
its extreme forward position, hook an 8-ounce 
scale under the printing cutout latch, just to 
the rear of the spring hole, and pull upward as 
nearly vertical as possible. A pull of 1 to 2 1/2 
ounces should be required to start the latch 
moving if properly adjusted. 

c. Adjustment. If the printing cutout latch 
spring 35-70 fails to meet the requirement, re- 
place it with a new spring. 



351. Spacing Rack 
(fig. 248) 



c. (Superseded) Adjustments. Remove the 
type-bar carriage draw strap and loosen the 
spacing rack mounting screws. Position the 
rack toward the front or rear to meet require- 
ments with the carriage, first in its extreme 
left, then in its extreme right, and finally in its 



center position. Retighten the screws and re- 




place the draw strap. 






361. Right Motor-Stop Contacts 

(figs. 227 and 228) 

(Superseded) 
This adjustment applies only to teletype- 
writers equipped with a mechanical motor-stop 
mechanism. 



a. Preparation. 
from the base. 



Remove the typing unit 



b. Requirements. 

(1) With the printing bail in the extreme 
rear position, hold the selector arma- 
ture in the marking (operated) posi- 
tion and engage the inner motor-stop 
pawl with its latch. The contact spring 
mounting surface of the right contact 
spring bracket should be parallel to the 
top edge of the send-receive mechan- 
ism plate (gage by eye). There should 
be either a clearance of not more than 
.010 inch between the insulated end 
of the light contact spring of the right 
motor-stop contacts and the upper end 
of the contact operating lever, or a 
pressure of not more than V^-ounce 
against the upper end of the contact 
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operating lever from the insulated end 
of this spring if the insulated end of 
the spring is bearing against the 
operating lever. 
(2) With the selector armature in the spac- 
ing (unoperated) position and the 
outer motor-stop pawl engaged with 
its latch, there should be a gap of .012 
to .020 inch between the contact 
points. 

Note. When adjusting, be sure that the 
heavy contact spring does not bear against 
the light spring. 

c. Adjustments. 

(1) With the mounting screws of the right 
contact spring bracket loosened, posi- 
tion the bracket and bend (if neces- 
sary) the light contact spring to meet 
the requirements in &(1) above. 

(2) Bend the heavy spring of the right 
motor-stop contacts to meet the re- 
quirement in b (2) above. 

362. Left Motor-Stop Contacts 
(fig. 228) 
(Superseded) 

This adjustment applies only to teletype- 
writers that are equipped with a mechanical 
motor-stop mechanism. 

a. Preparation. Remove the typing unit from 
the base. 

6. Requirements. 

(1) With the printing bail in its extreme 
rear position, there should be either 
some clearance (not more than .010 
inch) between the insulated end of the 
light contact spring of the left motor- 
stop contacts and the lobe on the front 
extension of the motor-stop function 
lever, or not more than Vk-ounce pres- 
sure against the lobe if the insulated 
end of the light contact spring is bear- 
ing against it. 

(2) With the motor-stop function lever se- 
lected and the main shaft rotated until 
the right-hand motor-stop contacts are 
just at the point of opening, the left- 
hand motor-stop contacts should just 
close as the right-hand contacts are 



about to open. With the letters com- 
bination selected and the main shaft 
rotated until the printing bail is in its 
extreme forward position, there 
should be at least a .010-inch gap be- 
tween the points of the left-hand 
motor-stop contacts. 

Note. When adjusting, be sure that the 
heavy spring does not bear against the light 
spring. 

c. Adjustments. 

(1) Bend the light contact spring of the 
left-hand motor-stop contacts to meet 
requirements in 6(1) above. 

(2) Bend the heavy contact spring of the 
left-hand motor-stop contacts to meet 
the requirements in ft (2) above. 



375. Selector Clutch Torque 
(fig. 257) 



S*\ 



c. Adjustment. 
(2) below. 



Saturate the felt 



and 



(2) On units equipped * * * shim (0.020- 
inch thick) 

Note. (Added) On typing units with serial 
numbers above 146751 (or older units if these 
parts have been replaced), spacer 122838 and 
split capstan nut 122974 are supplied as 
standard equipment instead of capstan nut 
119541 (fig. 2B8.1). The ends of the split 
capstan nut are open and offset to insure a 
tight fit on keyed nut 119540. To install the 
capstan nut. the offset ends must be held 
approximately in line by a pair of pliers 
or a clamp. The slotted nut then may be 
screwed into place. To prevent the capstan 
nut from being turned downward against 
the bearing, spacer 122838 should be installed 
between slotted nut 119540 and the bearing. 





122974 CAPSTAN NUT 



122638 SPACER 
TM 22I5-CI-II 
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Figure 258.1. (Added) Selector clutch capstan nut 
and spacer. 
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/-. [AG 413.48 27 Apr 65)] 

By order of the Secretaries of the Army and the Air Force : 



Official: 

JOHN A. KLEIN, 

Major General, United States Army, 

The Adjutant General. 



M. B. RIDGWAY, 

General, United States Army, 

Chief of Staff. 



Official: 

E. E. TORO, 

Colonel, United States Air Force, 
Air Adjutant General. 



N. P. TWINING, 
Chief of Staff, United States Air Force. 
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Distribution: 
Active Army: 
CNGB (1) 
TecSvc, DA(1) 
Tec Svc Bd (1) 
CONARC (5) 

CONARCBd (Inclea Test Sec) (1) 
Army AA Comd (2) 
OS Maj Comd (5) 
OS Base Comd (5) 
Log Comd (6) 
MDW (1) 
Armies (5) 
Corps (2) 
Tng Div (2) 
Ft&Cp(2) 
Gen & Br Svc Sch (5) 
SigC Sch (25) 
Gen Depots (2) 
SigC Sec, Gen Depots (10) 



SigC Depots (20) 

POE (2) 

OS Sup Agencies (2) 

SigC Fid Maint Shops (3) 

SigC Lab (6) 

Mil Dist (1) 

Units organized under following TOE : 
11-7, Sig Co Inf Div (2) 
11-16A, Hq&Hq Co, Sig Bn, Corps or Abn 

Corps (2) 
11-57, Armd Sig Co (2) 
11-127, Sig Rop Co (2) 
11-128A, Sig Depot Co (2) 
11-600A (AA-AE).SigSvcOrg (2) 
11-557A, Abn Sig Co (2) 
11-587A, Sig Base Maint Co (2) 
11-592A, Hq&Hq Co, Sig Base Depot (2) 
11-597A, Sig Base Depot Co (2) 



NG: State AG (6) ; Unit: Same as Active Army except allowance is one copy to each unit. 

VSAR: None. 

For explanation of abbreviations used, see SR 320-50-1. 
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